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DRUM TYPE WASHI NG MACHI NE Field of the Invention 5 The

present invention relates to a drumtype washi ng

machi ne for perform ng wash, rinse, water-extraction

cycles and the like in a rotary drum having a

hori zontal or a slanted rotational axis. 10

Background of the Invention Fig. 6 shows a

conventional drumtype washi ng machi ne. Hereinafter,

a configuration ther il |_be_described. As shown in

Fig. 6, rotary drEﬁ¥§PEF§biH@ BENERMACHINEhunber of

drum perforations 2 on its entire cylindrical wall 1is

incorporated in water tub 3 in such a way that rotary

Eieid b scrd | owechifotate therein. One end of

rotating shaft 415 fixed to a central axis of

rotation of rotary drum 1l in an approximtely

hori zontal direction. Further, 20 the other end

t her eBhei priciseed tinveHteionputd Byt &s B8t & Yaréh UBYde | $ashing

driven to rotate by first notor 6 at a first

mesthditicorfr spreefioNti®. gash 53rinsd, dubikBg-waBRaBE ion cycles

rinse cycle. Further, rotary drum1 is driven to

angk e bgtléfé’coﬁ’a FotBkaryy adrans ebevingotaat honakospeedor a
0.,.1000 rpm .25 during a water-extraction

ScygﬁgggEPFgglgﬁaesé§6ﬁd nmotor 6 and 7 are connected to

idler -1 pulley 4 via belts 8 and 9, respectively.

Idler pulley 5is provided with two types of

BRERYELLRY 5gt£9é.lgg R@i re specific, first notor 6
i'S CO r pulley

Fig. 6 shows a conventional drum type washing machine.
Hereinafter, a configuration thereof will be described.

As shown in Fig. 6, fotary drum 1 provided with a
number of drum perforations 2 on its entire cylindrical wall
is incorporated in water tub 3 in such a way that rotary
drum 1 is allowed to rotate therein. One end of rotating
shaft 4 is fixed to a central axis of rotation of rotary
drum 1 in an approximately horizontal direction. Furtl;ler,

the other end thereof is fixed to idler pulley 5. Rotary

~drum 1 is driven to rotate by first motor 6 at a first

rotational speed N1 {e.g., 53 rpm) during wash or rinse
cycle. Further, rotary drum 1 is driven to rotate by second
motor 7 at a second rotational speed N2 (e.g., 1000 rpm)
during a water-extraction cycle.

First and second motor 6 and 7 are connected to idler
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having a large reduction ratio via belt 8 to

?ﬁer:by % rotatg the rotary drum1l at a |low rotationa
speed, whereas second notor 7 is connected to second
idler pulley 5b having a small reduction ratio via
belt 9 to thereby rotate rotary drum1 at a high _
rot ati onal speed. Water tub 3 including water tub main
body 3a having an 10 approximately circular cross
section about rotating shaft 4 and approximately
Peildewl dr wiat érelttsb of hoat 9l ateds il diQhe1 L0V EHE BY Bliley 5 is
openi ng of water tub main body 3a incorporates
Pt‘-’ﬁé’liér?% ot tdr ytdeurnybesRob Ar yedfusvibnaneba el £l 1ol e more
are. _configured to have approximtely concgntrlp
SRPFLGESY H&§és MO8 hdut 18 oraninegtehafto 4ims@ idler pulley

i nect.ion perpendicular to rotating shaft 4. .
S%pp]ilraé%'r}gatg Ve sEeduAebeRr TeHditberias bele p8 ovticdethereby

boftomportian of the water tub 3 to accomodate
Oy AP RoAPLRL 14T Ul & SFuls 37 Seispereral | soamnI wgsroas

' Lnyb o that it can nove in _
FeTt 1T3h ahd { CCARET o B rSEEPORs Gy Sy hbey 13 having

i 1 SrMi Lan r d [ t e
ool L1 SrUAE LN BERST 9981080 oo core oty

drifn 1 Fay therigmtestdiuibnd il SpauRported by . .
anti-vibratié%ﬁmeight 13 for preventing its vibration

enefVated dubi 3giacnotiBl 25twat erieXaCtHR, C C%.ving an
?ron1bein transferred to washing machine E§1n ogy

APRF Oardnad] fokrqwduci o ss vibral banabdugeretatedy shart 4
during the water-extraction cycle. Furthernore, Dy

aNConABREPRYMBRELENEipotuliaon oRbeat etuldr dirortosel1k6et BB for

covering an opening of water tub main body 3a incorporates
therein rotary drum 1. Rotary drum 1 and water tub 3 are
configured to have approximately concentric circular shapes
about rotating shaft 4 in a direction perpendicular to
rotating shaft 4. Approximately recessed heater chamber 15
is provided at a bottom portion of the water tub 3 to
accommodate therein heater 14;

Water tub 3 is suspended in washing machine main body
10 so that it can move in left/right and to-and-fro
directions by springs 11 and its vibration generated during
the water-extraction cycle is reduced by vibration damper 12.
Further water tub 3 is supported by anti-vibration weight 13
for preventing its vibration generated during a normal
water-extraction cycle from being transferred to washing

machine main body 10 and also for reducing a vibration
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om portion of water tub 3 and the other end
Bgﬁiionp thereof to water drain punp 17, washi ng water
in water tub 3 5 can be drained out. In a | ower
vicinity of heater 14, tenperature detector 18 and
anti-overheating device 19 are fixed to a bottom
portion of water tub main body 3a. Approxinmately -
cylindrical packing menber 20 is formed of a flexible
mat eri al such as rubber or the |ike and 10 connects an

g@ﬁéﬁhﬁédpQﬁhﬁQEJ0@h¥B&SEekugx%rgaggkgfgp%%figrﬁﬁp{tgﬁamore,

vertical plane as a front gpenlg? 0 ke, By boq%
bg cbnoettapenioi@ pMd i 98- oMasg '%éﬂgﬁ’ ' t
'?O, one eﬁg t her eof I%cgted at the water tub é?ﬁ% © a
beetery Poxedono obutertekr onib plsat n,3brpEUr g éf‘%%@t portion
openi ng/ cl osi ng door 21 15 is provided at the fron
hgtporaten dfaimghingg IBChiashi m@i wa 098y 10ater tup 3

|y valve 22 supplies water into water tu
ca.\:/,’“\at %nf&g&%ﬁdeQU@ent réhs dpdratdronsioinitysto@nbeater 14,

6 and 7, heater 14, water drain punp 17,
te\?ﬁegrradﬁ%%g‘ﬁ?t%?% 39 gnd Mt ikeverhmatelyy device 19 are

. . i i h,
o ial |8 geriee o, 20 groles Lpeluding et

rinse, water-ex Laid ol i cation No

e. g. t .1.ai d- open . N

o SBS3RE R L ETL 1B L Rl et i romnec
ofhadi ngl d:hep 1 &f eferEILHongd fon égué%tbl o \é\n thetjlkiks and

descri bed. After 25 opening door >"9au dry Tt i
coanecteadaddpanidgﬁﬁﬂftﬂﬁﬂﬂBéuwé%é@rtﬁ$e%°§§5a£§§§mﬁ§ same

initiated by turning on a -3 power swtch {no
veghdcalstdrneswes ch (fretntshopdhing of rotary drum 1 and a
front opening portion of washing machine main body 10, one
end thereof located at the water tub side being fixed to
outer front plate 3b. Furthermore, opening/closing door 21
is provided at the front opening portion of washing machine
main body 10. Water supply valve 22 supplies water into
water tub 3. Controller 23 controls cperations of first and
second motor 6 and 7, heater 14, water drain pump 17, water
supply valve 22 or the like, thereby controlling a series of
cycles including wash, rinse, water-extraction or the 1like
in seguence (see, e.qg., Japanese Patent Laid-open
Application No. H10-263285).

An operation of the washing machine having the

aforementioned configuration will now be described. After

opening door 21, laundry articles are loaded into rotary

drum 1. After the operation is initiated by turning on a
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provided at controller 23 is mani pul ated, water is

supplied by operating water supply valve 22. The

supply of water is stopped when the water | evel

detected by a water level 5 detector (not shown)

reaches a preset water |evel and, then, first notor 6

is driven. During the wash cycle, water gets absorbed

into the laundry articles. For this reason, while

water is replenished, rotary drum1 is driven to

pookeat eswattceh l(awespeesvhy bihksts ng_ttggd_ﬁ Q{Jﬁwﬁ fh{uorstty shown)

rotational speed NI 10 and, accordingly, € Tau

péPVﬁdEéSatnsbﬁﬁrbdﬂ@&y2®Wﬂﬁ3hadﬂpﬁﬂd{éé¥i&g&@ydighggpplied

dropped onto a surface of water. Such a drumtype

b%a@ﬁieﬁ@tﬁﬁ@hiwﬁéegeﬁeup@lllyyvhageazzf.ungweorg pheadf Nehter is
shing water to a high tenperature in order to

S%ﬁ@?@&séﬁﬁﬂbléﬁﬁin@aé¢¥edﬁﬂﬁﬂ-tﬁetbaqurybﬁrkichﬁieiS level

Str bacteria adhered to the laundry articles.
d‘%e‘ggoﬁow%a?%?w% R pRRradmBctamhteie hWasdl ngnd, then,

; ' dtob intai ned at a
_ff@%@rmbgo¥2%eﬁst %F%@&;ir 8%2P%cgpﬁgwg§@ tBifpeaatiater gets

regul ar n?era or 18 _.Meanwhile, the heating
a%%?i?%?gﬁﬁ?gﬁgéga%%géggg PEGUFF R saf 8Fy thdgs edsorpomhile

. - ' i.le there is no
waepeaTpl £, rddl digaliyy, 14 diS r PREET Q0 LS at a

water in &;ter tub '3 "due ég a IEI]breakd of" ¢ tﬁ?HQQ9
128, spEred Nnerfianpenat o e Oft WaLE! £ - Ub §o%%%%?1%ﬁ Spged N1

i ncreases. Since, however, the power supply 10 he
angh jasatinsionplant ethdyl antdrpveriratd 19: 251 48Vi6a19: qrum 1
it _is possible to prevent danmages from being
arenfiiifkedd upnaadytbes droppéfdr entauseduby¥aaB of water.

ing. -4

overgﬁgﬁ él drum type washing machine generally has a
function of heating washing water to a high temperature in
order to increase a cleaning effect of the laundry articles
or destroy bacteria adhered to the laundry articles,

To do s0, heater 14 is powered on, and the washing
water in water tub 3 is heated to be maintained at a reqular
temperature while detecting the temperature with temperature
detector 18. Meanwhile, the heating to a high temperature
requires safety measures. For example, if heater 14 is
powered on while there is no water in water tub 3 due to a
breakdown of controller 23, an inner temperature of water
tub 3 abnormally increases. Since, however, the power
supply to heater 14 is disconnected by anti-overheating

device 19, it is possible to prevent damages from being

inflicted on devices or a fire caused by an overheating.

-4 -
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After conpletion of the wash cycle, washing water is
drained fromwater tub 3 by operating water drain punp

17. In the rinse cycle, the sane operations as the

wash cycle are carried out. 5 During the

wat er - extraction cycle, rotary drum1l is driven to

rotate by second motor 7 at the second rotationa

speed N2 so that water on the laundry articles is _
squeezed out by a centrifugal force. At this time, if

the |Bondeycoablieelies e (Il @4k ”%g‘él'er,‘ ﬁ%ab LANCedater s
manner inside rotary 10 drum 1, although’vibra

drerpeds fueh asceot By dr B lapeﬁé{%ti%g; LR S Oﬁréﬂ‘% pump 17.
i ke, vibrate, vibration danper 12 anpens the

Tvi Bt | phnshergtiom diei ngutcheop@t 21 64 1 a6t A §¥Sh €cycle
and also an anti-vibration unit prevents the vibration
AfPoRPEELRY PHARsferred to washi ng machi ne main body 10

15 dyring the normal water-extraction cycle. However, .
in s%%‘%oﬁb%nt‘?a&%‘wmmm@len cagmrwadhingl is

Ls h d hi gh tenperature (e.g., higher .
_d?ﬁggﬁ8B%Cf%%§%?e%%é%§Fbgg &ﬁaaﬁaW(ﬁQHRh%r®%¢@m@orotatlonal

j t Lgh tenperature. Thus, if a door is
S%Itggéﬁ Sﬁgg%too tg]eaatzt(}‘lr agtpeertn e%nodﬁﬁ? ng‘ablpdﬁff’t & ttlﬁél%sitms _queezed

t ed y Jhavi ng. a contact, w
Ofﬁgbgbfﬁrgéﬁéﬂﬂfy'£§n§£?§€; i%IE Sﬁlé? %m%foﬁébﬂjF%eiaundry

atsEelés oargehdt Ngrbided, i A fa the doory ﬂ5¥ﬁ§£2{8$i§g rotary

to be closed until the wash, the rinse an

dmen ell, extlrtdchiodn eet£siraf eme@Bet 8t edent Nes USBEaMBY grum 1,
conplain 25 that the door is unopenabl e once the

waggRer attivbn Bs srartled. liMer,eovébraite,casebaakabge damper 12

vol une of hot water is drained
dampens the vibration therefrom during the water-extraction
cycle and also an anti-vibration unit prevents the vibration
from being transferred to washing machine main body 10
during the normal water-extraction cycle.

However, in such a conventional configuration, in case
washing water is heated to a high temperature (e.gy., higher
than 80 °C), a temperature of the rotary drum also increases
to a high temperature. Thus, if a door is designed to be
opened during or after the wash cycle, a user may get burned
by having a contact with the rotary drum. Meanwhile, in
order to protect the user from getting burned, if the door
is controlled to be closed until the wash, the rinse and the
water-extraction cycles are completed, the user may complain
that the door is unopenable once the operation is started.

Moreover, in case a large volume of hot water is drained
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-5 after the wash cycle, it is required to enhance a
heat resistance of a water drain conduit of a washing
machi ne nmain body. In addition, a water draining

'_operation needs to be perfornmed while protecting the

user fromthe hot water. 5 Summary of the Invention It
is, therefore, an object of the present invention to
provi de a nore conveni ent drumtype washi ng nmachine in
10 which a cooling operation including repeated

fefrOr ARACES; Of r suyppl j d drain
ag%eration thereo?v?gg'pggfo?ﬁegﬂﬁﬁ?%*gﬁeggede%%%%?%g53 heat
reatiertansecoot ed twnter paeseh erdiRed %@eéatM&%i R9chine
a water draining operation -follow ng a high
mpénpéosiyur eInastingicycl €, whbethargbyid§ bPBEVEon needs to
safety in a water drain conduit and allow a user to

- bgperriogwsd whiheuprbeechingottencesn abauttisaliedy wiver.

time after the high tenperature washing cycle. In
accordance with the present invention, there is

SBrovided a gru type, washi ng machi ne including: a 20

—e?ﬂgﬁé%ggaﬁ—?egéiégﬂHﬂh1having a bottom portion, a
hori zontal or a slanted rotational axis and a first
opening at its front portion; a cylindrical water tub

havi ng a; o bo ion._a econd eni n , ,
corrggbo%%ﬁnghggégﬁ%é’f?Ps?ﬂgggﬁin E Fﬁ aﬁ%%%ﬁ"chﬁventlon

CASHEFALNS, URUERT B LU RTR e o
whopeini agceol 18§ pofsht g 60 el ddisd AYkated performances of
water supply operation and drain operation thereof is
performed until heated washing water is cooled to a
predetermined temperature during a water draining operation
following a high temperature washing cycle, to thereby
improve safety in a water drain conduit and allow a user to
open a door without having to concern about safety any time
after the high temperature washing cycle.

In accordance with the present invention, there is
provided a drum type washing machine including: a
cylindrical rotary drum having a bottom portion, a
horizontal or a slanted rotational axis and a first opening
at its front portion; a cylindrical water tub having a
bottom portion and a second opening corresponding to the
first opening, the cylindrical water tub incorporating
therein the rotary drum rotatably; a washing machine main

body having a third opening corresponding to the first and
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-6 the second opening, for supporting the water tub so
that the water tub is rockable in left/right and
to-and-fro directions; a door provided at the washing
machi ne mai n body, for opening/closing the third
opening to |l oad/unload |aundry 5 articles into/from
the rotary drum a notor for rotating the rotary
drum a heating unit for heating washing water in the
wat er tub; a tenperature detector for detecting 3

r :t.he hi [ he te u
N SeCeh BPyhiRE For SOeolBhFhg Pl "GabBt hap Bhefhat ene
wagshi neumt e s 10 At ke \Aﬁﬁer 1E%P/r§g%tefax{oevelco and-fro
detector for detecting a |evel of the washing wat
dimetheonat ea Hubr prvetieed gtatRengaynihgPho¥hisd ﬁiuﬁ body,
wat er drain conduit communicating with ?he bot t om
fp@rDpenlng/chesmagetheubhlfdrop@@ﬂmgotbln@a@/ﬁmabgdoiaundry
t he washing water in the water tub; 15 and a contro
aghi eledr inbal F 60PN bae areea fesdotmrya | mestoi nEbudiotating the
wash, rlnse and water-extraction by controlling the
rabeby , IF MR h%alf%fgl%ﬂfnlt-» heohaltert suppragshima waltex hen the

t based on data received fromthe

mgnggr%i Lglg tec%ﬂp%£ﬁ¥WW% EEFCTRYel iRt eclistecting a
CUBLEIRLRD Lhe EEnyoh e cr g coollhn cre e

repeating a wat er SU
s&ﬁﬁi het e SuRR! Yo £, 2nd, 4 he %@%E&Ebé? £$% %%%%lng water

until the heated washing water

ipf e deterwaded tigier a uper duringe g d@;@étoﬂrfdf”i_@cecting a
operation follow ng a high tenperature washing

leyel e dfor ther f washigga wasdi ngind thet hgawashi pELYatLr water

heat ed
draining unit provided at a water drain conduit

communicating with the bottom portion of the water tub, for
controllihg a drain of the washing water in the water tub;
and a control unit for controlling a series of cycles
including wash, rinse and water-extraction by controlling
the motor, the heating unit, the water supply unit and the
water draining unit based on data received from the
temperature detector and the water level detector, wherein
the control unit performs a cooling cycle of repeating a
water supply and drain by cdntrolling the water supply unit
and the water draining unit until the heated washing water
is cooled to a predetermined temperature during a water
draining operation following a high temperature washing
cycle for performing a washing with the washing water heated

to a temperature above another predetermined temperature by
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to a tenperature above another predeterm ned
tenperature by -7 controlling the heating unit. Brief
Description of the Drawings 5 The above and ot her

obj ects and features of the present invention wl|l
becone apparent fromthe follow ng description of
preferred enbodi nents, given in conjunction wth the
acconmpanyi ng drawi ngs, in which: Fig. 1 shows a
vertical sectional view of a drumtype 10 washing
dBHNINA iRy *EEOTEARG ML 2 first preferred .
enbodi nent” of the present invention; Fig. 2 describes
a control circuit block diagramof the drumtype
washi ng machine; Fig. 3 provides an enlarged front
Briiew Obsamipnpoh of5thet bragingst and a display unit
of the drumtype washing nmachine; Fig. 4 presents an
operation flowhart of principal parts of the drum

type washing machine; Fig. 5 illustrates a graph
settiHe f RV ol i mFheR0 ofpdleetsf ehd dfemttype of the
washi ng machine; and Fig. 6 is a vertical sectiona

PYPERIGF A YEOHVENt | Bhat ot yHRPIREIMNE ng rREicHilie. feElowing

B R BN BT c St BEePAheRe? SIS TP copuncron
with the accompanying drawings, in which:

Fig. 1 shows a vertical sectional view of a drum type
washing machine in accordance with a first preferred
embodiment of the present invention:

Fig. 2 describes a control circuit block diagram of
the drum type washing machine;

Fig. 3 provides an enlarged front view of an input
setting unit and a display unit of the drum type washing
machine;

Fig. 4 presents an operation flowchart of principal
parts of the drum type washing machine;

Fig. 5 illustrates a graph setting forth a cooling
cycle of the drum type washing machine; and

Fig. 6 is a vertical sectional view of a conventional

drum type washing machine.

Detailed Description of the Preferred Embodiment

Hereinafter, preferred embodiments of the present
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invention will be described with reference to the
acconpanyi ng draw ngs. However, the present invention
is not limted to those preferred enbodi ments. (First

- preferred enbodinent) 5 Fig. 1 shows a | ongitudina

sectional view of a drum type washing machine in
accordance with a first preferred enbodi nent of the

present invention, and Fig. 2 describes a partial

control circuit block diagramof the dryr}type o

RN machi shown | ' . 10, As i strated in
lFig.t%%nEyIF%g?ica ro?g?gkg?ﬁé121”iﬁhviﬁaggrﬁﬁF?onﬂ“’ the

a3l Vi ghr Qv wedy t h aynher ofd %g%ent invention is

perforations 25 on its entire cylindrical wall @an

nalts G imd teidngbalthede pekbderwatieenbyliR6nt 8 such a way
that it is allowed to rotate therein. Further, rotary

dFérsR4phafears8 embadimgnshaft (central axis of
rotation) 27 provided at the center of rotation
t her €0¥9 suéh shiews. aa Hinwictudinaf taeticealr gieaXiof f drum
rotation thereof is declined toward a rear portion of
tYRE WESHING nRfhhes By comrcdantg neioh 28 fimst abreflerred
g;rear surface of water tub 26 to rotating 20 shaft
e%‘? lm?%fi 83 &%&mpﬁsﬁgtdrli“véﬁlttwnnotaalde Fiw-fo%v@erz@gicrlbes a
.reve [+ ect.ions. er al itation bl ades
Pt Bed S A TP rRUESE Prafon drm 26 drum eype

wh &84 hd AL &h AR @%‘L@t}frpgﬂﬁlo(ﬁ_erfti on of laundry

articles. An opening forned on an upward slgnt surface
f 251 [ s gwatser :
of aas25ifrnesrpasd i pn ef gwate &§¢Eg&%ﬁé§lsg?tﬁggngﬁym 24

opened/ cl osed by door 30. By opening door

haring| esbeandee d0aftetk i N Oprovided with a number of drum
perforations 25 on its entire cylindrical wall and also is
installed inside water tub 26 in such a way that it is
allowed to rotate therein. Further, rotary drum 24 has a
rotating shaft (central axis of rotation) 27 provided at the
center of rotation thereof such that. a direction of the
central axis of rotation thereof is declined toward a rear
portion of the washing machine. By connecting motor 28
installed on a rear surface of water tub 26 to rotating
shaft 27, rotating drum 24 is driven to rotate in forward
and reverse directions. Several agitation blades 29
provided on an inner surface of rotary drum 24 facilitate an.
agitating operation of laundry articles.

An opening formed on an upward slant surface of a

front portion of water tub 26 can be opened/closed by door

30. By opening door 30, laundry articles can be loaded into
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-9 rotary drum 24 and unl oaded t herefrom through
l aundry | oadi ng/ unl oadi ng openi ng 31. Since door 30
is provided on the upward slant surface, a user can
| oad and unload the laundry articles w thout bending
down. Further, to ensure 5 safety of the user, door 30
is configured to be closed by actuating door |ocking
unit 40 during the operation of the washing machine.
Water tub 26 is suspended in washi ng nachi ne nmai n body
B2eeteh dhad 144 cathd oGk lidhd&] t /i ahts 306 ttgfr%ni%ﬂ "9 aundry
10 directions by spring 33 and is supported by er
Béadsing hatlddding gasriony i 311 edyces &86£h8H. 18Y provided on
connecting one end portion of water drain conduit 35a
the aupeaed pdentorswffacest ea tuger26candibhe IRErufdad the
portion thereof to water drain valve (water draining
WWndrBeErwastthgvibhent | hendtieg owub 2Buctitede to ensure
drained therethrough. Water supply valve (first water

¥ Uhi Ee3nssgppidoes will et si sos figueedt lr:@ 196 viased by
det er.gent di spenser, 37a and first water supply '
SEOHAT T TSI o S WAt Br 40Upy gl Ve Speration of the

i wi th second water supply unit 38b

w%%gg%%;ﬁ% %éﬁgplying water 20 into water drum 24 from

top therepfyhagecon £8eJUPR! ¥asKORGULL 8Cs ip body
P eV e wlpar

Wat er | evel detector etects a water

3bubsdén FRuidhery: byapr OYngngill?eaf%tX%ggfﬁ%n%nltﬁngq:))—é%d-fro

including a sheath heater or the I1ke eat1n
diarshitigna5 lat eprang Benpaidt ike ARG Wy f Ghmper 34 so
detecting a
that its vibration is reduced. Further, by connecting one
end portion of water drain conduit 35a to a lower portion of
water tub 26 and the other end portion thereof to water
drain valve (water draining unit) 36, washing water in water
tub 26 can be drained therethrough. Water supply valve
(first water supply unit) 37 supplies water into water tub
26 via detergent dispenser 37a and first water supply
conduit 38a. Moreover, watér supply wvalve 37 communicates
with second water supply unit 38b capable of supplying water
into water drum 24 from top thereof via second water supply
conduit 38c.
Water level detector 39 detects a water level in water
tub 26. Further, by providing heater (heating unit) 41

including a sheath heater or the like for heating washing

water and temperature detector 42 for detecting a

temperature of the washing water, laundry articles in rotary

-10-
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tenperature of the washing water, laundry articles in
rotary -10 drum 24 can be effectively cleaned wth hot
wat er. By providing water overfl ow opening 49 on a
sidewal | of water tub 26, it is designed such that
water overflows when the height of the water exceeds
the vertical position 5 of water overfl ow openi ng 49.
One end of water overflow conduit is connected to
wat er overflow opening 49, whereas the other end

drher eaf cig B@nEQ%E@glbglgaEgé%g%é'ng ULt

n
e
installed at a pl ace ow' vat er ~dr 4f Ealve

36. |®ytbk§v@ﬁ§ﬁ§rM%@e%”QW@ﬂﬁTHwEﬁ$@%ﬁﬁ?rgﬁ AUl geya1l

24 10 has rotating shaft 27 inst e center

odf wedteat itoib PBer def ﬁ&C@eéb@ﬁe&hQu@hrQﬁkﬁPnWQEeftherflows
central axis of rotation thereof is declined toward

white rtdar lporglitonobf thhewanashioxgermmchities vOt@Iyalrgdtition
24 with rotating shaft 27 may be placed such that the
Oél Mt onoBer £ hew comendingaxd $. of Ob8 raxidt bdin waerreobverflow

approxi mately horizontal to the washing nmachine.
ﬂPEEIPérqﬂ?ﬂ%??ﬁﬁﬁ#%uwéﬁeﬁs0§ﬁ§ﬁﬁ°ﬁnqgﬂ@kﬁﬂﬂ%%ﬂ whereas

2 d | ud trol unit
i S 1aft “EhRreBr it O athAchgta MREFSCGHRITGrconduit
33?61%%&\:/!:1 %%dg tC%gE%f oJ:e? cgee{@éca/g?%]eomgfﬂ@t}qeg%t 8a:iiﬁl_wav rve 3e6.
the |I'nketh1§'e? QR O(lghﬁ&glm&@er L3 %fh ¢ gil,aefc’y drum 24

i ncl udi ng was rinse and water- extractifon I
h§§queﬁée1n§0@M§¥tLﬁﬂtlﬂétﬁﬁﬁgﬁv%% ﬂﬁgo?gﬁEégnégﬂrotation

setti ng an operatl on course or the like from
thereof such that the direction of the central axis of
rotation thereof is declined toward the rear portion of the
washing machine, rotary drum 24 with rotating shaft 27 may
be placed such that the direction of the central axis of
rotation thereof is approximately horizontal to the washing
machine.

Controller 43 is configured as shown in the control
circuit diagram of Fig. 2 and includes control unit 44.
Further, control unit 44 having a microcomputer or the like
controls operations of motor 28, water drain valve 36, water
supply valve 37, heater 41 or the like, thereby controlling
a series of cycles including wash, rinse and water-
extraction in Sequence. Control unit 44 receives
information for setting an operation course or the like from
input setting unit 45 and then displays it on display unit

46 to inform the user of the information. At the same time,
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25 input setting unit 45 and then displays it on
display unit 46 to informthe user of the
information. At the sane tine, -11 once the operation
is comrenced by input setting unit 45, control unit
44 receives data fromwater |evel detector 39 for
detecting a water level in water tub 26 or the |ike
and then controls operations of water drain valve 36,
water 5 supply valve 37, heater 41 or the like via
v % effornmng the wa

%g%gegﬁ%lggg§gg?ggl &s %ﬂﬁﬁ %ﬁgeéyfﬁﬁﬁ %ﬁFEﬁHQhEHlt 45,
ddiifol S11d ngs UBLLeandst hs di ol Oi bbe HEvBbeor 39
type washing machine in accordance mnt FIF
furrefoerteast iepediveidr ofevelll the,PfEsenty i QEeBE" QHe ASxe and
shown in Fig. 3, input setting unit 45 includes
tieshi agntirabs seifgd g iowist chf45eatar setliinngvalwashigy water
time, rinsing nunber setting switch 45b for settlng a
Sﬂpﬁéwngalﬁanﬁgﬁ heater- éxt pacthrglikeeviat tlioag @witre¢hg unit
§50 for setting 15 a water-extracting tine,

dy aFPPh5hEePrs PéﬁlHSethﬁoWéﬁhoﬁYC%@wtch 45f

power-of f switch .45 wat er _| evel changi ng |nput

settimg’s Pt & XEHe cP%a?@ﬂaFQﬁﬂeéﬂQR Eh@ﬂgﬂﬁ;the input
A5 NI o oy BIL WA, i S
mﬁbH?Eh@glﬁu@%%'oﬁia?f@eayw a 48R, tV\Iar%erfc?eXt rcg I&kﬁ(?(ﬂlment of

time display unit 4bc, course se

tﬂédpfggeﬁtsphaghagoﬁ_course set by course settlng
switch 45d, water |evel display unit 46e, water

As shown in Fig. 3, input setting unit 45 includes

washing time setting switch 45a for setting a washing time,

rinsing number setting switch 45b for setting a rinsing
number, water-extracting time setting switch 45c¢ for setting
a water-extracting time, start/pause switch 45e, power-on
switch 45f, power-off switch 45g, water level changing input
setting switch 45h and water temperature changing input
switch 45i.

Also, as shown in Fig. 3, display unit 46 includes
washing time display unit 46a, rinsing number display unit
46b, water-extracting time display unit 46c, course setting
display unit 46d for displaying a course set by course
setting switch 45d, water 1level display unit 46e, water
temperature display wunit 46f, residual operating time
display unit 46g, door lock indicating unit 46h or the like.

Fig. 4 presents an operation flowchart of principal
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tenperature display unit 46f, residual operating tine
25 display unit 46g, door lock indicating unit 46h or
the like. Fig. 4 presents an operation flowhart of
principal -12 parts of the drumtype washi ng nmachi ne
in accordance with the first preferred enbodi nent.
Herei nafter, the operation thereof wll be described
with reference to Fig. 4. A user |oads |aundry
articles 5 into rotary drum 24 after opening door 30

Mé h_@@ %lh%seérﬂyofygg' w%l%)ﬁtlngl t}l?aéhsjter{ehsilrg; ta?:ﬁggﬁgsce with

operation by turning on power-on SWtc

tiHEL. £ ilhar eafdRInr &1 Wl nlehit Set by mani pul ating
course setting switch 45d in step 102. In step 103,

it isHebedkedtwhet hele OlpeAtife $LbBES wf1110pthQescribed
water level, the water tenperature, the washing tine,
witeh r raSéngnoentter Zigl t e wed esext racidNglEbABrar @rticles
needed to be changed. If the settings are to be
dHéngertafhedranardded et | agsnang ewecutd®d dyd then closes

ni pul ating washing time setting switch 45a, rinsing

et¥ setl9%ly dhia dPusIStastathe - ereratitngbyi frning on

setting switch 4 wat er_ | evel - changi ng i nput ‘
PEET swjttcﬂ'%g%faﬁ& Wit i@ﬁperg@@ﬁgaf@ﬁé‘ngi%gw?rse is
i.np | I I nformat.i on on_ the nges is
Aoy S frkind e har L8R s iosh e g steb 102
TeONY A y1o8f tRe sSetdings peg b changed, 1L L5,
alloﬁgg 20 to Erggke to §?epﬂiggérl?rtﬁgﬁbggyit?%g%%ggs of
thei tiaiad byvelpnitpyl afd gy stafnbéﬁaleﬁﬁeswtth%hsxéé&hwg time,

step 105, door locking unit 40 or the [ike

taet wdnedny maomierolandnitheddvater-extracting time are needed
to be changed. If the settings are to be changed, the
changed settings are executed by manipulating washing time
setting switch 45a, rinsing number setting switch 45b,
water-extracting time setting switch 45c¢c, water level
changing input setting switch 45h and water temperature
changing input switch 45i. Next, information on the changes
is displayed on display unit 46 in step 104. On the
contrary, if the settings need not be changed, it is allowed
to proceed to step 105. If the operation is initiated by
manipulating start/pause switch 45e in step 105, door
locking unit 40 or the like is actuated by control unit 44
in step 106. Thereafter, water is supplied by operating
water supply valve 37 in step 107, and, then, water level

detector 39 checks whether or not the water has reached a

predetermined water level in step 108.
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in step 106. Thereafter, water is supplied by
operating water supply valve 37 in step 107, and,
then, water |evel 25 detector 39 checks whet her or not
the water has reached a predeterm ned water level in
step 108. -13 If the water has reached the
predeterm ned water level, it is allowed to proceed
to the wash cycle. In step 109, an agitating rotation
of rotary drum24 is initiated by driving notor 28.

On t herother whand, hik %@%cﬂ@ﬁe%h@agrgggt%%%ﬁg%% %&EE% level,

predeterm ned water |l evel, the proCess is réturne

ist e Hidowdd it gricaks it SwH e waldl &8y et S absied 109, ap
into the laundry articles and, thus, the water |evel
dcsl Hadvierge dhotafdiont IfS roeasgn druii 28 vt emiltSiated by driving
repl eni shed, rotary drum?24 is driven to rotate by
medoar 248 atOra Flot avtbaal hepded iN. t Acgiosdi hgkynotheeached
| aundry articles inside rotary drum 24 are |ifted up

Feit hiopges ovebea deiedee Wie wareresshals ordeurned to

R
lLaundry articles or bottomof rotary drum24. In step
S8, q@?ﬁ s BHedied-MhetRER G¥Ch6r aad@r vy absorbed into

[ i.Ng. h t

R T RS A sy T i okeni Revak, of fevered.
[ )is I t 0. t eat er.

e R oDk el O it S L (A RS FalS R, hrun 24

isterikkh € tBeaether, hapdr bA Qﬁ?eaFQ%fﬁﬁi@ﬁﬁfﬂsqeed N.
tenperature does not require heating in step ,

Atsoadlinyed, t ehpr oeeedrio agitaR 1k i n20 deh &3P J 1drum 24 are
tenperature detector 42 checks whether or not a

liéhper aurend dfheheatedppadhiongonas ersirsdugheE thatk  the
oigéitlaundry articles or bottom of rotary drum 24.

In step 110, it is checked whether or not a set water
temperature requires heating. In case the set water
temperature requires heating, the washing water is heated by
controlling controller 43 to operate heater 41 wvia control
unit 44 and load driving unit 47 in step 111. On the other
hand, in case the set water temperature does not require

heating in step 110, it is allowed to proceed to step 114.

In step 112, temperature detector 42 checks whether or not a

temperature T of heated washing water is higher than a first

predetermined temperature Tl (e.g., 90 °C). If it is higher
than that, the control of heater 41 is completed.

In step 114, it is <checked whether or not a
predetermined washing time has elapsed. If it has elapsed,

an agitating rotation of rotary drum 24 is stopped by
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predeterm ned tenperature Ti (e.g., 90 C. If it is
hi gher than that, the control of heater 41 is
conpleted. In step 114, it is checked whether or not a

25 predetermi ned washing tine has el apsed. If it has

el apsed, an agitating rotation of rotary drum24 is

st opped by -14 stopping a driving of notor 28 in step

115, thereby conpleting the wash cycle. In step 116,
tenperature detector 42 checks mheLheL or hnot thg

R ur,e f s hi o i gher than

Stseco%t%l@lpr gdepg?%l\rggg toggnpﬁ{?)tggﬁr ei‘?Z 38. g Stess 3)1.54 f thereby

donpll&thhghehd RaRnTé chk is allowed to proceed to a
cogling gyclg of stggs 117 to 120. On the contrary,

if itInssequallep Oempée¥eird h@8td@solt 4bScALLRWeHnEPher oF
proceed to step 121. The following is a description

not ttee coehprgatycke.T The waterink) watsuppid ediB¥er than a
operating water supply valve 37 in step 117. Sone of

S?ﬁ@ngupﬁﬁﬁéﬁewaﬂeﬁdi$empara9drbyT®peeanggSwaPen. If it is
drain valve 36 in step 118. Then, the water is

higBeENFBRBA T2hy i6pdratd ignmst dro qupmpsteed atvea3Zobhing cycle
tep 119, Ln step 120 it is checked whether or not

oFhs ?Bﬁ‘pé}gt e 0t Phe ths WA Yoatldr 3t byuatuab to or

0 t the seca redeterm ned tenperature

l?%?£lpﬁéﬁqugnp%Fafﬁr@Hﬂgw%&ugVD ?5P%We@3§€r;¥ﬁ§h #%}- The
bi1dsiad! t 121 in ich. contro

P P A hs SeRhiRE e, & IR i i B T RS wate

ka6 11 SBore B8 MEEE PRBRNR TR bt 117
S¢me sbép tHe8, sappllhdt water is drained by operating water
drain valve 36 in step 118. Then, the water is replenished
by operating water supply valve 37 in step 119. In step 120,
it is checked whether or not the temperature T of the
washing water 1is equal to or lower than the second
predetermined temperature T2. If the temperature is equal
to or lower than T2, it is ailowed to proceed to step 121 in
which control unit 44 drains washing water in water tub 26
completely by operating water drain valve 36. Meanwhile, if
it is highexr than T2, it is returned to step 118, so that
the water drain in step 118 and the water supply in step 119
are repeated.

In step 122, control unit 44 releases door locking
unit 40 so that door 30 can be opened and further displays

the release on door lock indicating unit 45h. Thereafter, a

next cycle is executed in step 123.
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the water drain in step 118 and the water supply in
step 119 are repeated. In step 122, control unit 44
rel eases door locking wunit 40 so that door 30 can be
opened and further displays 25 the rel ease on door
| ock indicating unit 45h. Thereafter, a next cycle is
executed in step 123. Moreover, in case the user
selects to open the door by tenporarily stopping the
operation on purpose, if it is detected that the
t enpeMatkubecef washbBg WALelsi ' a e
second predetgrnined tenperatﬁ?eg$%g?g?g%E %ggg)th door by
tempomolilng eyoppihg peid obpedathibnot Higr Wis®oddhe if it is
water is drained and, then, door |ocking unit 40 is
dJadiesisst. that dadoy | bedpabaveret be teapetad unatelr the higher
water to be drained can be decreased by performng
e &0 | IRFIR | Rredetempiatad genpreraates B2ppeygand55 °C),
grain gg%{l heat ed, washing 10 water is cooled to the

et erMhed’ HEF MR ng theoth@retselr athe water is

t f ol i the.high tenperature washin
AR ARl kRl Bobf 13- RTat BRE L80! fpr soteanpety

in t gL duj |low th t
conven coelS boen TP RESGan W BT WAV r © GG oNEERR o be

dabeutqs abet %ear&ééﬂé%edl%fgﬁri%fdé%eﬁnl{% gg?ég égggif‘ﬁgf Eycle of

washi ng. (Second preferre

rebbastngt ehea @seph @ﬁp@l?oﬁﬂdmhfégﬁe%%tQﬁtﬁgéféguagshing
type washi ng machine in accordance with a secon

wpteferisedoeiibdditnerthe AmetdtanlimRrti QRedrMheMs 888 fng the
20 control circuit block diagramof the second
wpFeFedradn operation following the high temperature washing
cycle. Accordingly, it is possible to improve safety in the
water drain conduit and allow the user to conveniently open
the door without having to concern about safety any time
after the high temperature washing.
(Second preferred embodiment)

Fig. 5 illustrates a graph of a cooling process of the
drum type washing machine in accordance with a second
preferred embodiment. A vertical sectional view and a
control circuit block diagram of the second preferred
embodiment will be described with reference to Figs. 1 and 2
of the first preferred embodiment.

As illustrated in Fig. 5, control unit 44 sets a water

level S1 for the hot temperature washing cycle to be lower

than a water level 52 for a general wash cycle in which the

heating unit does not operate. Other configurations are
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enmbodi mnent will be described with reference to Figs. 1
and 2 of the first preferred enbodi nent. As
illustrated in Fig. 5, control unit 44 sets a water

| evel S1 for the hot tenperature washing cycle to be

| ower 25 than a water level S2 for a general wash
cycle in which the heating unit does not operate.

Q her configurations are -16 sane as those of the
first preferred enbodinent. The followng is a

BRI PUIRE Ol AR KA L0R, A err%lde ahgh ne%%llﬁgn\igter

configuration. case the“user 'se

te”pe'l‘ﬁbuﬁfél@@wﬂng 99 9 d@’sd&% a%tgﬁé’%éwﬁeof the

change input switch 45i, a wat eve

acfiatremeritGalneyl Se&dn fianhes tien pr e@ﬁt Qia@é“eghe\é"atu% 1:J eggiects a
Si (e.g., 60 mm |lower than the water |evel (e.g

h%hmr)wab‘em ttheenmgenanale Wash gyl e90si Ny, epg. ,ub@ﬁg water
water, in which the heating unit does not operate.
tﬁa@@rr@itﬁgfley chhageol imeutl0 sfitdle hgh-t enpemakur elevel is
washi ng water for the case of the water level Si is
aélﬁﬁpﬂaegctaﬁéﬁ t3Ht £6r hetbasewddatirrmingcer whteel 3%el Sl
Further when Lhe wat er draining operation follows

(Eng-hot% e‘?Fb)er tYTe W&%Hl ﬁélecyﬁ@*"eelbeﬁﬁf?he&?asei 49/t hgS mm)

an initial volume of water

f%r%ﬁ %lfms% su dcéﬁg o%ld}gedeeléi'm HﬁPn‘ﬁ%%m in which
A8 e 5 8 S L
ol eafcerh { - ﬂé’h%)&?&‘i:%r%f w&@ﬁu\ﬂ\@t %Eg:legv%lorsjtﬁga%as%r of the
the case of the water |evel ter water
watppl iledelt hel t egpednad Urer Ofthbhe WRter 60 B8e case of the
water level S2. Further, when the water draining operation
follows the hot temperature washing cycle performed as in
the first preferred embodiment, an initial volume of water
which is supplied up to a predetermined maximum water level
53 (e.g., 130 mm) set to be lower than a vertical position
of the water overflow opening 49 is greater for the case of
the water level S1 than for the case of the water level S2.
After water is supplied, the temperature of the water to be
drained is calculated based on a following Eg. 1. Based on
Eg. 1, the temperature of the water to be drained for the
case of the water level S2 and that for the case of the
water level S1 are calculated. Referring to the calculation
result to be shown in Eq. 2, the temperature of the water to

be drained is lower for the case of the low water level 81

for the hot water washing cycle than that for the case of

-17-




10

15

20

25

20 drained is calcul ated based on a follow ng Eq. 1.
Based on Eg. 1, the tenperature of the water to be
drai ned for the case of the water |level S2 and that
for the case of the water level Si are calcul ated.
Referring to the calculation result to be shown in
Eq. 2, the tenperature of the water to 25 be drai ned
is lower for the case of the low water level SI for
the hot water washing cycle than that for the case of

EHEZHi Iﬁyéq%fmﬂéyéll%&e%o§2tkg{g%%%f%i??%%hpggg ﬁ? g%gng no

havi n eati ng opération.

Heelt iWat @bk raciwater volume in hot 5 water level) +
(tenperature of cooling water) x (volune of supplied

deal.ing water) ] / total volume of hot water =
tenperature of water to be drained [Egq. 2] Tenperature
of waf érertpebetutrai o€d ot efwalteig x 1QwsH | @d1hMe in hot
water level S2 : (90 Cx 15 L + 20 Cx 5L)/20 L =73
wagtEsnp@avatiur et of tewmperatwrdeodr abnédnaf ertdrgi ng (volume of
supplied in water level Si @ (90 Cx 12 L + 20 Cx 8
spppged| cogbing 1Fvasserddscri Heekabovelupe safpllyotngwater =
Laore Cﬁgling water before water drain operation
FEPEORHBGSaPtelatfiE RPghe €8#He?%ture washing cycle, a
&ﬁggeé ture of initially drained water can be

ered. Consequently, the safety in

Temperature of water to be drained after being
supplied in water level S2 : (90 °C x 15 L + 20 °C x 5 L}/20
L = 73 °C

Temperature of water to be drained after being
supplied in water level S1 : (90 °C x 12 L + 20 °C x 8 L) /20
L =262 °C

As described above, by supplying more cooling water
before water drain operation performed after the “high
temperature washing cycle, a temperature of initially
drained water can be lowered. Consequently, the safety in
the water drain conduit and the cooling effect can be
improved. Further, since the temperature of the washing
water can be quickly lowered, it is possible to shorten a
period of time required for the cooling cycle.

Hereinafter, preferred embodiments 3 to 8 will be
described with reference to Figs. 1, 2 and 5 of the second
preferred embodiment.

(Third preferred embodimentj

-18~




10

15

20

25

the water drain conduit and the cooling effect can be
20 inproved. Further, since the tenperature of the
washing water can be quickly lowered, it is possible
to shorten a period of time required for the cooling
cycle. Hereinafter, preferred enbodinents 3 to 8 will
be described with reference to Figs. 1, 2 and 5 of
the second 25 preferred enbodinment. (Third preferred
enmbodi nent) -18 As shown in Figs. 1, 2 and 5, water

tub 2.h ter verfl.ow gpeni,ng 49 where ter

overf%%mgﬁaﬁgnqﬁhgﬁégknflI%V%Fdo ’mé§ﬂ¥ﬂb'ﬁé?e$6lﬁas water
kU | Sq higghey n re ne ter

Cﬁg&gFOSAPO ur%ﬁ%r} con?%o S%F? 449§%f€ w%.ﬁﬁ%?nu e water

lwaear devehshahgt heateaol i RY weide tQpa i d higher ‘than a
predeterm ned water |evel S3 |ower than the

ppeddétemninrdd wanatrel ehrevelk4S4 Parvwheel WBLEFol unit 44 sets
overflows. Oher <configurations are sane as those of

at Hea s g aadetrhelseebndomr eher rash eibpdicyent. 46 Fhethird
following is a description of an operation of the
PRFYPERERLINBAed T i bevati 68. loweer tbeni nthea poedéngrmined
W%%cle, first of all, water is supplied up to the

Ffd redet erfi nedwatdt Gheverasste. govengbows) OOOther
b Rl ben B gt o pedunter Level Seg 200
PHEASE- Ryl aaR, 10 b, Pl vaLer suppl)

drai mhealped Rbrinthef £l 1 8L scWALEL oL Sof an operation of the
aforementioned configuration. 1In performing a cooling cycle,
first of all, water 1s supplied up to the third
predetermined water level S3{e.g., 130 mm) lower than the

predetermined water level S4{e.g., 200 mm) corresponding to

the vertical position of the water overflow opening by

‘operating water supply valve 37. Next, water is drained by

operating water drain valve 36. Thereafter, water is
supplied again up to the predetermined water level S3. In
this manner, the water supply and the water draining are
repeated until the temperature of washing water in rotary
drum 24 Dbecomes equal to or lower than the second
predetermined temperature T2 (e.g., 55 °C).

As described above, by setting the maximum water level
S3 in supplying water to be lower than the water level sS4

corresponding to the vertical position of water overflow

bpening 49, hot water can be prevented from overflowing in
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supplied again up to the predeterm ned water |evel S3.
In this manner, the water supply and the water

drai ning are 20 repeated until the tenperature of
washi ng water in rotary drum 24 becones equal to or

| ower than the second predetermned tenperature T2
(e.g., 55 C). As described above, by setting the
maxi mum water level S3 in supplying water to be | ower
than the water level S4 25 corresponding to the

t] PRHIL1,0N ery; fl.ow-openi ng 49,  hot

tﬁgfergggﬁ ggkgfév%ﬁégﬁgﬁr8%3%%%???03?%6 FH%-f@éﬁEf overflow
rfingdrabn coneebtatigBel | vrly ogytbe, water cuerflow . ..

(%ﬁinfﬁg 49. Accordingl%?ﬁthe safety |%m?he ma%er J%%ln rain

coondiitt caan bee fluthber imppeowvad. (Fourth preferred

enbodi nent) 5 As shown in Figs. 1, 2 and 5, contro

Uhcursh poafeoksd epbodi@&ntp rotate rotary drum 24

for a first predetermined time tl at the third

‘predeterheied WatBig$ evel %3andt her cooonbi gunati e8Scontrols

are 33 as those of the first to the third preferred .
MR Sdi ﬁimo. ¥ afife TRATGNHG S 24 Hescai piroh predatermined

, i ' ion. |
LB S Mo Eboa it CUTIFLoRTIRTd ohaBrr  Logedr 9% Other

erformn
CHIEELL S doathe e MATELEET 88 ML LS, S,
PRl P, LT o et 4

forwers arsl idwindg ever seddsbesht9Bn by A Vi i, 28 the
a?gigmentioned configuration. In performing a cooling cycle,
first of all, water is supplied up to the third
predetermined. water level S3 (e.g., 130 mm) by operating
water supply valve 37 serving as a water supply unit. Then,
rotary drum 24 is driven to rotate alternately between in a
forward and in a reverse direction by driving motor 28 with
the use of control unit 44 for the first predetermined time
(e.g., 1 minute), thereby stirring laundry articles and
washing water in rotary drum 24. Next, the water is drained
to a fourth predetermined water level 85 (e.g., 40 mm) by
operating water drain wvalve 36. Thereafter, water is
supplied again up to the predetermined third water level S3
to repeat the stirring operation. In this manner, the water
supply, the stirring and the water drain are repeated until

the temperature of the washing water in rotary drum 24

becomes equal to or lower than the second predetermined
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the use of control unit 44 for the first predeterm ned
time (e.g., 1 mnute), thereby stirring |aundry
articles and washing water in rotary drum 24. Next,
the water is drained 20 to a fourth predeterm ned _
water level S5 (e.g., 40 mm by operating water drain
val ve 36. Thereafter, water is supplied again up to
the predetermned third water level S3 to repeat the
stirring operation. In this manner, the water supply,

FELNgoa he tep,drain are repeated until 25
t%ﬁgeﬁgﬁggFa?arggég'fhégmagﬁrng'mater in rotary drum 24

~ becomes emualritRg0rahower than.d h héecﬂgggd%¥ %ﬁgicles are

predeterm ned -20 tenperature T2 (e.g.

stesecetbediabove, Siaiee thend@ndryr ardd 8%y alfater for a
stirred with a |arge anount of washing water for a

ppeddeceninadd tilimer, it is possiiblle t® resuees nonuniformity
nonuni formty 5 between tenperatures of |aundry
bgFveenestemme natangsshpfig lawnery i arthelest aayd driva andshing
a_peripheral tenperature of the tenperature detector.
w‘%ﬁggeh’geﬁ}ﬂ?y,m*fﬁéyt‘éﬁ‘}é‘ér%’ﬂ@ré panipeergli ckhyeaature of the
ni f or I re t hereby enabling the user to open
t%%%eﬁ%€$¥§agéf§cg¢Fer FﬂasﬁﬂﬁﬁnFéﬁpeFﬁﬁuﬁ@mﬁﬁﬂﬁﬁg}e]Qﬁn be
. Lfth. rred enbadi nent) , As sh in Figs.
afenfy o bAARRELEY | Tor e R o hrareY rach Los (g ieer co
at 0 4 f e, fLrst. redet ernne .
O%%re tﬁef a{ig%edstrﬁgr% prag ée:rl;r anﬁegll\ﬁarfefefﬂgsgﬁt%esfasmng
c@ditk al so controls tenperature detector 42 to detect a _

(Fifth preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls
motor 28 to rotate rotary drum 24 for the first
predetermined time tl at the third predetermined water level
83 and also controls temperature detector 42 to detect a
temperature of washing water. Other configurations are same
as those of the first to the fourth preferred embodiment.

The following is a description of an operation of the
aforementioned configuration. In performing the cooling
cycle, first of all, water is supplied up to the third
predetermined water level S3 ({(e.g., 130 mm) by operating
water supply valve 37. Then, rotary drum 24 is driven to
rotate alternately between in a forward and in a reverse
direction by driving motor 28 with the use of control unit
44 for the £first predetermined time (e.g., 1 minute),

thereby stirring laundry articles and washing water in
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tenperature of washing water. OQther configurations are
sane as those of the first to the fourth preferred
enbodi ment. The following is a description of an
operation of the aforenmentioned configuration. In
performng the cooling 20 cycle, first of all, water
is supplied up to the third predeterm ned water | evel

'S3 (e.g., 130 nm) by operating water supply valve 37.
Then, rotary drum24 is driven to rotate alternately

SRS, 30 LA B RINISE oBEEEL O ececes «

driving notor 28 w co uni

thbetrBufrer Stopr edefeer myneg 44 me (& L- %%EBEHte)thei first

thereby stirring laundry articles and washi ng water
pr2fletetradyedr wnmd. t FUrt Rekt, t eRergite e dat et 0m to the

detects a tenperature of the washing water wthin the
fpursh predetermiined tivaeet!|. ldlexl, Ebe Watgr,is40 mm) by
drained to the fourth predeterm ned water |evel S5
opgrgtingo vayeby Graper atalIne wel®r dr Therealfrer36. water is
Thegeafter,_mater IS supplied again up to the

SHPBULERr APAGE 1R @ Wdicerrnesipdie BB nadh tlepedtwater level S3
LRI SR St el LAt
ofr bhe! den o, LEEREL S P H by Gher GbRE (HePPLy, the
oashiag, el BRIV ST RN LP Sl o

réPefted SNr®il Axndesebnbedaghpye, o i NGR t I?-J%féhqlﬁgxd.r Yater in

articles are stirred wth a [ arge anount of washing
roiedey Honma 24 becomes equal to or lower than the second
predetermined temperature T2 (e.g., 55 °C).

| As described above, since the laundry articles are
stirred with a large amount of washing water for a
predetermined time, the temperature can be detected in a
state where the nonuniformity between temperatures of
laundry articles and the washing water in the rotary drum
and a peripheral temperature of the temperature detector is
reduced. Consequently, it is possible to reduce a
possibility of misdetection and also allows a user to open
the door safely after the high temperature washing cycle.

(Sixth preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls

motor 28 to rotate rotary drum 24 for the first

predetermined time tl at the third predetermined water level

S3. And also, in case a washing water temperature detected
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15 predetermned tinme, the tenperature can be detected
in a state where the nonuniformty between
tenperatures of laundry articles and the washing
water in the rotary drum and a peripheral tenperature
of the tenperature detector is reduced. Consequently,
it is possible to reduce a 20 possibility of

m sdetection and al so allows a user to open the door
safely after the high tenperature washing cycle

nb e As. shown Fi
ké d%@@ gg%&g%&ggﬁg de F%Elslgnn?%ﬁhg% { ?anﬁQ? second
1 e !
RO D g?‘ié‘%étfegrﬁ%eéﬁwm DAL ne‘%‘%ﬂ;%eod to the

fidh 1G&S €p Be dRSEHRTh MRt f5 L LMERALUN €5 ﬁ@ Ct edo- bynear the
the tenperature detector is higher than’the seco

frede teteiented nti erpe atere 1 £2e 1t Bad)at@en S s%@lri%@ ta%aln up

the fourth predeterm ned water |evel (e g., 40

teedrhe hehifd r stege eehatiorad neavant er Otﬂéﬂ caﬁﬁlghbgﬂlons. are

supplied again up 5 to the third predeterm ned | evel

SGFWEra@onﬁi t iohs Hdre Shnet astthosbeof fohethi r streferred
the fourth preferred enbodinent. The following is
8@%@@Pﬁt|on of an operation of the aforenentioned

confl % ff | n perforg1 g the cooling 10 cycle

first P 1Ot er 17 s2spp Fé&t&ﬁnt&ﬁiﬁ?t?P¢EPtlon of the
130

aEB?gﬁEﬁ%%HSQ V\@(Bl'?fl% Tra eﬁve( 27 Tt%%fqr%%]aﬂa// &lh&m anlll’lg

cyélg“ V@i"ké‘@ oot @i £, alwta%(e'}at gLy Qﬁ;pvfieé’hl B {9 d third

and In a reverse
predetermined water level S3 ({(e.g., 130 mm) by operating

water supply valve 37. Then, rotary drum 24 is driven to
rotate alternately between in a forward and in a reverse
direction by driving motor 28 with the use of control unit
44 for the first predetermined time (e.g., 1 minute},
thereby stirring laundry articles and the washing water in
rotary drum 24, Further, temperature detector 42 detects
the temperature of the washing water within the first
predetermined time tl. At this time, 1if the detected
temperature is higher than the second predetermined
temperature T2 (e.g., 55 °C), the water is drained to the
fourth predetermined water level S5 near the first
predetermined water level S1 (e.g., 60 mm) during a next
water draining operation so that the washing water is not
completely drained. Thereaftér, by supplying water again up

to the predetermined third water level S3, the stirring
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- direction by driving notor 28 with the use of contro

unit 15 44 for the first predetermned tine (e.g., 1
mnute), thereby stirring laundry articles and the
washing water in rotary drum 24. Further, tenperature
detector 42 detects the tenperature of the washing
water within the first predetermned tinme tl. At this
time, if the detected 20 tenperature is higher than
the second predeterm ned tenperature T2 (e.g., 55 O,
ri | 0 e th _predeterm ned
%ﬁ%ﬁgﬂaFEVe%§Sgkﬁt%fﬁg eab?fstgf%ébdglé?nfﬁgaeﬁBEBFe of the
wla%\lf@ng_gwa(t%-rg-i,s Qﬁ%ﬂ”@@téﬂ;{”g&é&lﬁ next el ef gBS‘H" PHe water
operation so that the washing water is not p.
suppplyet etye dred inednglheeaf t empb¥a PRl VIS &,  and  the
again up to the predetermned third water |evel ,
walierst draing a8 apgrextian imtridpeated arehpeda3@®ret NBF the
tenperature of the washing water is detected again.
WRRhERPs vidiedferin t hetavay edrusu@d yheddeest enubdg,td her lower
Fenpe ature detection and the water drain are
t @Beﬁ%@dsﬁﬁ?Pﬁ PRedeiepiri e dr eempe rdieute VB hi agg wat 85 °C) .
in rﬁ;ar¥ drunb24 becomes equal to or |ower than the
second pFatet &Pfi NP idpelatre 2 femgletsgycdrained, no
t he: hi water is conmpletely drained, no water
w§§§§t§gﬁgﬁgftﬁ%%gén%g?atﬁ?%p%g?ggF%r. Thectothe Thus, the
e;LsS ;i isel and, also, a_user
e e naor s LRt B gy dfrer may
op¥n cofheol ldobe tE&:“ﬂﬁh'Hﬂgﬂﬁt%%mb%r%%ukgﬁg”m*ﬁéﬂé&er, by

drai ned during the cooling cycle until
coetpel king e thecomesh Bfilalvater to be incompletely drained
during the cooling cycle until the temperature becomes equal
to or lower than the second predetermined temperature, the
user can open the door under a safer condition.

(Seventh preferred embodiment)

As shown in Figs. 1, 2 and 5, control unit 44 controls

motor 28 to rotate rotary drum 24 for the first

predetermined time t1 under the condition of the third
predetermined water level S3. And also, in case a washing
water temperature detected by the temperature detector 42 is
equal to or lower than the second predetermined temperature
T2, water in the water tub is completely drained and then it
is allowed to proceed to a next cycle. Other configurations
are same as those of the first to the fourth preferred
embodiment.

The following is a description of an operation of the
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b
- d3%erbian

to or lower than the second predeterm ned tenperature,
the wuser can open the door under a safer condition.
15 (Seventh preferred enbodi nent) As shown in Figs. 1,
2 and 5, control unit 44 controls notor 28 to rotate
rotary drum 24 for the first predetermned tine tl
under the condition of the third predeterm ned water

| evel S3. And also, in case a washing 20 water
tenperature detected by the tenperature detector 42 is

a&%%@heh@i%hebom@énffeﬁr$9foﬁ?0on?nﬁ”é%ﬁ?é%ﬁgﬁﬁgﬂgv%lgooling

tenperature T2, water In the water IS CO

cfcakeneds angk then 411, | syAaldowed tQoeeed 10 asNeXls thirg

cycle. Oher configurations are same as those of the
Picedstetanihbd foitrdih peeterreyl (d5gepbodiorenty The Ogerating
4

followng is a description of an operation of the -
vwateremappilonete loonf Bgur aThen, Inmvtpenf odpimgoihels driven to
cooling cycle, first of all, water is supplied up to
rehatehidld cnad@eter e Hedematior 4 efeolrws3d( eamyl , 1030 mapverse
erat%ng water supply valve 37. Then, rotary drum
¥n ¥d V3 o ite tal 4 &r vatkl fhBetamgerrd ncantrol unit
orward and inh a revers di r.ectjon by driving notor
4%8 §?¥hlﬁﬁ% Lé%?%ﬁ &Gt (Heﬁmﬁqﬁ4 4516 tRe9first minute),
tﬂéﬁgﬁierégiggﬁﬁ"nié . nyte), | thereby .stirri .
laundty artic ég anéﬁ%%? |#§qkaqu)lﬁndroygﬁ l&ﬁunwiggr in
r&tstPesruhenaer akyre,det eclpl e%%tgggeﬁ%%ﬁ%E§% 42 detects a
tenperature of the washing water within the firs
tanesedelirg nedst i mehél . WAlsHibis thlBeri f Yo deteghed i st
predetermined time t1. At this time, if the detected
temperature is equal to or lower than +the second
predetermined temperature T2 {(e.g., 55 °C), the water in
water tub 26 is completely drained. Thereafter, a next
cycle is performed.

As described above, by controlling the washing water
to be incompletely drained during the cooling cycle until
the temperature becomes equal to or lower than the second
predetermined temperature, the temperature detector can
operate until the temperatures of laundry articles and the
washing water in the rotary drum and that of the door
decrease to a safe temperature. As a result, the user can
open the door under a safer condition.

(Eighth preferred embodiment)
As shown in Figs. 1, 2 and 5, water supply unit 38

includes first water supply unit 38a for supplying water
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tenperature is equal to or |Iower than the second
predeterm ned tenperature T2 (e.g., 55 C), the water
in water tub 26 is conpletely drained. Thereafter, a
next 15 cycle is perfornmed. As described above, by
controlling the washing water to be inconpletely

drai ned during the cooling cycle until the
tenperature beconmes equal to or |ower than the second
predeterm ned tenperature, the tenperature detector

iGa 30 aper ahs vrt i)y itihe éo?ﬁﬂﬁ{i%a%frf%oﬁ%%%#@f@ AN gecond

articles and the washing water in

wiahtatr ofugdie, deeft ggﬁr%€§eshﬁgﬂa§g%FJ% 4 ran ro€§r§ drum

e
result, the user can open t _ ra safer
2dortdirough. o High hoprededfediaipogh Teriy 25248 shgue of or
in Figs. 1, 2 and 5 water supply unit 38 includes
api@ﬂtx%ﬁevogupplprMHe1§htdﬁﬁisuambp&ﬁ@dMﬁf”segénd water

into water tub 26 while comunicating therewith and

SYBBOHd Univet eP8buppightunpftegh tflor bughl yiempawstiarrd N@shing
rotary 8run1 24 through a hole of rotary drum 24. At .
CP’Ei@t a°pAPF 6PNERIUEALERRE aTGolSENE GfS tHwamtef tlse first

e SR edrioParhr b saerher LgAt o, Other o ;er
Sovert SO E IR it oo A o cn
R onr e o, R R g e LG TG pURE gle s
perfhtmed t 1 ghbealicgh EﬁgpﬁﬁéhuE%ﬂﬁ@yﬁﬂﬁlénﬁg§%iﬁ§ cycle, a
part of or an entire volume of the water is supplied to the
third predetermined water level 53 (e.g., 130 mm) by
operating second water supply unit 38b provided at top of
rotary drum 24 and water tub 26. Then, the supplied water
directly flows toward the laundry articles in rotary drum 24

and the door, thereby decreasing the water temperature.
As described above, by directly supplying water into

rotary drum 24, it is possible to quickly decrease the

temperatures of laundry articles and the washing water in

. rotary drum 24 and that of the door. Accordingly, the user

can safely open the door and, also, a period of time
required for the cooling cycie can be reduced.

As described above, in the drum type washing machine
in accordance with the present invention, the cooling
operation of repeating the water supply and drain is

performed until heated washing water is cooled to 4 specific
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part of or an entire volune of the water is supplied

to the third predeterm ned water level S3 (e.g., 130

nm by operating second water supply unit 38b

provided at top of rotary drum 24 and water tub 26.

Then, the supplied water 15 directly flows toward the

| aundry articles in rotary drum 24 and the door,

t hereby decreasing the water. tenperature. As

descri bed above, by directly supplying water into

He@trI A talirem idd 8P bl qui.ckly. decrease the
teéﬁiraturesaﬁl%%u$§?yQE?F?cﬁg%%ﬁuéﬁ %¥%ﬁ§hiﬁaf§8W%?g the
”ﬂ@hzot&mkﬁﬁﬁt@&@”]%éSﬁaggthéycqg;thgodogﬁer b decrease a
Accordingly, the user can safely open the dodr ang,
taloperad uper iodd tofe izt i nige laitked thobet RE-GoRId NIae¥Eek8ingly,
can be reduced. As described above, in the drumtype
thashsagehrchimethe aczoedanbmin t bohbeipr es@nt be improved.
i nvention, the cooling 25 operation of repeating the
FRat8eTsupphy antemr siam | gpper f bheeddent i lwitgated having to
washi ng ter is cooled to a specific -26 tenperature
CRUFPAE (TP Yt BRTBFRI RUpeFalf o fitelY ohag ltilgh  hegberature

atyre washing cycle, to thereby decrease a
v gﬁmlgg atareof t é%\ﬁ%‘ﬁﬂ%glﬁwat%‘?etBrﬁéeHFail@é@.ntlon can be
gordingly, saf ety | he water drain conduit
aégn be inprgVeQPS% gﬁ&F%ngs%ﬁ8gus FORIRE o NV ¥ @oofrying
fFuhEhoyh  having to concern about safety any tine after

the high tenperature washing cycle. Consequently, the
pr eseiti lienusy | Div &l e haPPbbeH S8o@ndW] VP& ribed with

washi ng nmachi ne having a drying
respect to the preferred embodiments, it will be 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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function. 10 Wiile the invention has been shown and
described with respect to the preferred enbodi nents,
it will be understood by those skilled in the art
that various changes and nodification nay be nade

wi t hout departing fromthe scope of the invention as
defined in the following clains. 15 What is cl ai ned
is: 1. A drumtype washing machi ne conprising: a
cylindrical rotary drum having a bottomportion, a 5

wWhaH zentalsigkgqa;sl.anted rotational axis and a first
opening at its front portion; a cylindrical water tub

having a bottom portion and a second opening

corresponding to the first opening, the cylindrica

lwat erA t diburh ncgs o Bs i NGy tohsiei e tdgngrQt@imy dr um 10
rotatably; a washing nmachi ne main body having a third
openidgcytondespahdirng ary tderd | istimndat 8RO rtion, a
openi ng, for supporting the water tub so that the
h@éﬂépngéﬁ P Rockatited irpHadfignalghixisncand-anfifsd opening
g;t ctions; 15 a, door provided at the washing machi ne

rai Sbgaﬁ?th?rth%hing/closing the third opening to

| oad/ un| articles into/fromthe rotar

drum? acﬁfsfrbép#cgardf TeRtet ngUPhBarehdr ¢ &Akhoms Rfé’%i%/ji% and a
séEBﬁdf95p£ﬁ¥ﬁ&rm£g¥¥ggﬂghg¥gén ggq %R% m@&%gtzooégging, the
cylindrical water tub incorporating therein the rotary drum
rotatably; |

a2 washing machine main body having a third opening
corresponding to the first and the second opening, for
supporting the water tub so.that the water tub is rockable
in left/right and to-and-fro directions;

a door provided at the washing machine main body, for

opening/closing the third opening to load/unload laundry

- articles into/from the rotary drum;

a motor for rotating the rotary drum;

a heating unit for heating washing water in the water
tub;

& temperature detector for detecting a temperature of
the washing water in the water tub;

a water supply unit for controlling a supply of the
washing water into the water tub;

a water level detector for detecting a level.of the

washing water in the water tub;
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a tenperature detector for detecting a tenperature of

the washing water in the water tub; a water supply

unit for controlling a supply of the washing water

into the water tub; 25 a water |evel detector for

detecting a |l evel of the washing water in the water

tub; -28 a water draining unit provided at a water

drain conduit comunicating with the bottom portion

of the water tub, for controlling a drain of the

washi 89 water | 8rkhginyatgf;d ug)r&ﬁ%e% a gontyol, ynit 4 o4

for controlling a series of cycl el G I ng magh

ddnie tansbiiirel c i Ackion BYe COBLARK ididt itdie opt eﬁe water

the heating unit, the water supply unit and the water

takai nfang GDntrb&iédgonad@taumeoélwedafwaﬁhihg water in the

tenperature detector and the water |evel detector,

“ittereitibr0ankle control unit perforns a cooling cycle

of repeating a water supply and drain by controlling

t he vt &OTSHSH yUnAtt femd qomé redtldmadr ai néemgiemi tof cycles
the heated washing water is cooled to a

16F283989n1 Teﬁﬁgﬁﬁtd? dURFRE-§*REPEE LoBr &1%hi Agntrolling
f.ql | h t t hi 15
(k) Lol i Nl Comper e vestinp 1.

-wQ@@EeddrEQnﬁ enpgr gt u %s%%pv% o FL E&%%?Ie Tﬁgom the

tenperature contro I|n tfie hea

téﬁp@k&ﬁﬁﬁem@%@e@ﬂo@ac&ﬂd‘et}% Qila@%f:n he eircg%ﬁ"eé%r, 2herein

control unit sets a water |eve or the
theme@inirndle unit performs a cooling cycle of repeating a

water supply and drain by controlling the water supply unit
and the water draining unit until the heated washing water
is cooled to a predetermined temperature during a water
draining operation following a high temperature washing
cycle for performing a washing with the washing water heated
to a temperature above another predetermined temperature by

controlling the heating unit.

2. The drum type washing machine of claim 1, wherein the
control unit sets a water level for the high temperature
washing cycie to be same as a first predetermined water
level that is lower than a water level for a general wash

cycle.

3. The drum type washing machine of claim 1 or 2, wherein

the water tub has a water overflow opening through which
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washi ng cycle to be sane as a first predeterm ned

water 1level that is lower than a water level for a

general wash cycle. 25 3. The drumtype washi ng

machine of claim1l or 2, wherein the water tub has a

wat er overfl ow openi ng through which water overfl ows

into the water drain conduit when a water |evel of

the washing water in the water tub is higher than a

second predeterm ned water |evel, and the control unit
witley  OvOBRLSMN Water theveladdy p@ié?gmé&%dﬁ;&q% %ﬁ"oé | N9 water
cycle sane 5 as a third predeterm ned water | eve 't hat
liezredllowet theamwatshe ngseeeed phedelkerAitRed WAt 85 he¥Bkr than a
4. The drum type washi ng machine of claim 3, wherein
SEFeNcCc antedsit eumiineconatelrs dve IDtatd t bhé otdhersheunit sets
rotary drum 10 for a first predeterm ned tine when the
AWAtEBF LBy SFalefr t hevelhashi pgriatrervinos et atolhey tby¢le same
predeterm ned water |evel during the cooling cycle,

thér etﬂy‘rgl( iRES I SISy Wadiear kel | hatdris akower eshan the

drum, 15 The drum type washi ng

Co t 5.
SﬁgghPﬁEEgﬁg%¥5PﬁP2? EPBi heYRe- control unit controls

the notor to rotate the rotary drum for the first
predeterm ned time under a condition where the water

| evel ' Lh ~
alevelrd ghen ey ngag\ﬁ_tul?é hgcﬁg}lfeﬁtoft %i%lnbrdycwrée%w the

predeterm ned water |evel “durin € €00

cah80020 ueant rédis Ad1es Lenpematyre et 86E Ot @pdeteqt, & 4y
tenperature of washing water. 6. The drumtype

fomshi g mwuc I meelaofe reliaiem T inwhenieén tRe GA%8rtN@vel of the
tenperature detected by the tenperature detector is

washing water is set at the third predetermined water level

during the cooling cycle, thereby stirring washing water and

laundry articles in the rotary drum.

5. The drum type washing machine of claim 4, wherein the
control unit controls the motor to rotate the rotary drum
for the firxst predetermined time under a condition where the
water level of the washing water is set at the third
predetermined water level during the cooling cycle and also
controls the temperature detector to detect a temperature of

washing water.

6. The drum type washing machine of claim 5, wherein in
case the temperature detected by the Lemperature detector is
higher than the predetermined temperature, the control unit

supplies water to the third'predetermined water level after

-30~




10

15

25 higher than the predeterm ned tenperature, the

control unit supplies water to the third

predeterm ned water |evel after -30 draining water to

a fourth predeterm ned water- I evel near the first
predeterm ned water |evel and then drains a part of

the supplied water. 5 7. The drum type washi ng nachi ne

of claim5 or 6, wherein in case a tenperature

detected by the tenperature detector is equal to or
deweriddanatde predet £51-pRd - the coptro

uni t céﬂpletely drgfngégg?grp%%ggﬁég&gﬁgg Fﬁﬁxaﬁdﬁevei near
tthee nf Exetc Up esdet aeringy Ch8te018veThandl YA PErains a part
washi ng nmachi ne of any one of clains 1 to 7, erern
athehgatseppdappl yatiaict i ncludes a first water supply

unit for supplying water into the water tub while

comuni cating therewith and a second water supply unit

for 15 supplying water into the rotary drumthrough

Trhe fIR%t98peniRRy wshhed rveahinraf cldibn eb norhé, wherein
.second wat er suppl unit supplies a part of or an

3‘2‘ntc|":‘r5éa Vol EW%’?&%E%QQFGCF@%S{OW it EEReratierai ghtector
1Ee@895§i‘t ngonlojtvaJg gl){gzkethe predetermined temperature, the

control unit completely drains water in the water tub and

- then executes a next cycle.

8. The drum type washing machine of any one of claims 1
to 7, wherein the water supply unit includes a first water
supply unit for supplying water into the water tub while
communicating therewith and a second water supply unit for
supplying water into the rotary drum through the first
opening of the rotary drum, wherein the second water supply
unit supplies a part of or an entire volume of water at

least right after the high temperature washing cycle.
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