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DRUM TYPE WASHI NG MACHI NE Field of the Invention The

present invention relates to a drumtype washing 5

machi ne for carrying out each of wash, rinse, water-
extraction cycles and the like by driving to rotate a
rotary drumhaving a horizontal or a slanted

rotati onal axis. Background of the Invention 10 A
conventional drumtype washi ng machi ne can perform

wash, rinse, water-extraction and dry cycles by

rotating a rotar vy apoyhsBrhier A8RLAE Or @

slanted rotational axis wat er ‘supplied up to a
predeterm ned water level in a water tub, wherein

heater 20 is provided to heat the 15 supplied washing

rated $5eehe eI@ventliapanese Pat ent Lai d- open

Appl i cation No. HIO-201991). Figs. 4 and 5 show a

conf i JUreatporsaft aiwonvieinin onallateashionga mctmn&ype washing
Herei nafter, the configuration thereof wll be
@@@htﬁl‘bedfORotfa%Jalwaq neortporegt@d iaf watassh t ulbrihses, 20vater-
rotary drum 1 provided with a nunber of drum

%%F%%%%%n%y e§ pnd $hentlilke G iHdriidw tldotalst ar yrotary
g % is driven to tate by horlzontal rotating

RAF DA ot dBTS Zf‘?%é’g Syt esk rP&la%'rtll"&i‘ﬁlo@thﬁe
rotary drum 1, wherein rotatlng shaft 4 is connected

to notor S. Aplurality of agitation 25 blades 6 are

B OV Aedh &1 AN HNGIS¥libadr i cal surface of rotary
UTUﬂTI_TU_EHSffV_STfr%¥HUﬂdry articles with each

A conventional drum type washing machine can perform

wash, rinse, water-extraction and dry cycles by rotating a
rotary drum about a horizontal or a slanted rotational axis
with water supplied up to a predetermined water level in a
water tub, wherein heater 20 is provided to heat the
supplied washing water {see, e.g., Japanese Patent Laid-open
Application No. H10-201991).

Figs. 4 and 5 show a configuration of a conventional

washing machine. Hereinafter, the configuration thereof

will be described. Rotatably incorporated in water tub 3 is
rotary drum 1 provided with a number of drum perforations 2
in its entire cylindrical wall. Rotary drum 1 is driven to
rotate by horizontal rotating shaft 4 rotatably fixed at
center of rotation of the rotary drum 1, wherein rotating
shaft 4 is connected to motor 5. A plurality of agitation
blades 6 are provided on an inner cylindrical surface of

rotary drum 1 to easily stir laundry articles with each
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-1 other. Water tub 3 is suspended in washi ng nmachine
mai n body 7 by springs 8 so that it can nove in
left/right and to-and- fro directions. By connecting
one end of water drain 5 connection hose 9 to a | ower
portion of water tub 3, the other end thereof to one
end of water drain punp 10 and the other end of water
drain punp 10 to water drain hose 11, water inside
water tub 3 can be drained out. Water drain hose 11

connected to water drain punp 10 is extended 10
dly i nside the main body and then bent downward

at a @e%%gt equival ent to water overflow level 26 to
be ext®h Pt di 48 6PsPRadeds inngamadhioneadMitres ddin body
guggli% ithro?gh ter, supply valve 12 into water tub
, “andnat'd? Ped8l Nkt &bt orn1BoWet Bet ke fthérimtterand to-and-
lreuel 4i tub 3. Water 15 heater 20 such as a
ﬂiﬁ‘ég?%‘?ﬁ%f théy | i KEHE DI ®8¢  £BF hehiti wgtehe drain

sheat
supRkEedonasisag gvat er Jf or lise i%gglFﬁjggr?taﬁf\flg}a%r\paggg)n%, the

r
cycle wwth a hot water. By oper

dthwn EAHOtWALEHFLEHE Snef LAM il t .t hr ough _war m
air flow path 15 and pggses 20 g?@hgagé%lT4p98%bé%aand the

hebeedentherfeafdtesry Hhasnt af @dy @i k; S, di ar ged
into water tub 3 through mgfﬁggir outleﬁt%g,(%g er eby>® L1,

takeRgineifle pessibltebt 03 canny beutdra idad el & Whthr grain
such a configuration, wash, rinse, water-

hose 11 connected to water drain pump 10 is  extended
upwardly inside the main body and then bent downward at a
height equivalent to water overflow level 26 to be extended
outside of the washing machine. Water is supplied through
water supply valve 12 into water tub 3, and water 1level
detector 18 detects the water level in water tub 3. Water
heater 20 such as a sheath heater or the like is provided
for heating the supplied washing water for use in a hot
water washing cycle with a hot water.

By operating fan 13, air is drawn into water tub 3
from air inlet 17 through warm air flow path 15 and passes
by heater 14 to be heated. Thereafter, thus the heated air
is discharged into water tub 3 through warm air outlet ls,
thereby making it is possible to carry out a dry cycle.

With such a configuration, wash, rinse, water-
extraction and dry cycles are carried out.

However, when a  hot water washing cycle using hot

water of an extreme temperature (e.g., 90 °C) is performed
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extraction and dry cycles are carried out. 25 However,

when a hot water washing cycle using hot water of an

extrene tenperature (e.g., 90 C) is perforned -2 in

such a conventional washi ng machi ne for the purpose of

bl eaching or sterilization, the hot water used is

drained as it is, which nay cause the drain pipe to

be deformed or a drainage hole fromwhich the hot

water is drained to be 5 defornmed. In order to

oirer sote bhicorpreohliemall twdshiMEGRSSA Ve [ 0060Qhdt N 1rpose of

hot water, before it is drained, by adding the cold

weat esrcitingr etro stHovidvert inhenthbheheti 8aBer| AE68 8808PLined as

of laundry articles to be washed, an anount of hot

welt eFSr e‘d{%%@édmﬁ§ alkgeel ahge dwghirchpims wel beaslefdrmed or a

requiring a prolonged period of tine, requires a

scfﬁ Jiné‘igénthoﬁ?méﬁpmofwwfu taeemato €abert He hdtained to be
r. Furthe count er neasur e agai nst the above

Vgietfteorm ]E asrg . : . .
ment10fed problenPT3RTi nsPr ueTF b Ty Helpr ovFelekein it  is
t ' t.th [ | oadi ng. anount of

S s e e oo ) BhEG o e Hotokint oF udsRinged, by

| aundr es al'l owed I'n

‘é\éﬁ:ii%gsw deo P ef e al yt%ét%s.s tHS‘Qe%Q% Stw %glalrj‘gké?re is a

washi ng amount. But, even in this case, Ift

deagenaoohsenye ltarﬂl@idl\rgn ShfEWel kN +gi YN JJL e r&?ﬂelé%dunt of

this is to no avail. reover, I f the anount dJf
lFedindwytart i ckqaired 20sdesbed ediaisddd avh WAl Vas  well as

anmount detector between the start
requiring a prolonged period of time, requires a sufficient
amount of cold water to cool the hot water.

Further, as a countermeasure against the above
mentioned problem, an instruction may be provided in the
user’s manual that the maximum loading amount of laundry
articles allowed in the hot water washing c¢ycle should
preferably be less than the standard washing amount. But,
even in this case, 1f the user does not observe the
instruction given in the manual, this is to no avail.

Moreover, if the amount of the laundry articles is
detected using a laundry amount detector between the start
of the operation of the washing machine and the water supply
operation by comparing the rate of change in the rotational
speed of the motor when the motor for driving the rotary
drum 1s turned off, a detection error for the amount of the
laundry articles may occur. Further, since it is impossible

to determine the make-up of the laundry articles using the
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of the operation of the washing machine and the water
supply operation by conparing the rate of change in
the rotational speed of the notor when the notor for
driving the rotary drumis turned off, a detection
error for the amount of the 25 laundry articles may
occur. Further, since it is inpossible to determ ne
the nmake-up of the laundry articles using the -3

detector, a precise anmobunt of water required, which

takes into consideration a difference in water anount

fegeried due precasdi Bfrepsht afakeatuprofethérkdundtyich takes

articles, can not be determned. 5 Further, the _

WASHi FRDFREEDT FHel Gay? s IdQligssed Wi tr T am@pit ovequired due
ath, extending frominside of the water tub to the

g?a?ndﬁéﬁgFePBrm&#?EHBrQﬁn&hFhel%%?%¥Yo@éF%F%ﬁanCPﬁ not be

bnormal state of the washing machine, e.g., as a
é%ﬁ%lﬁﬁg cE'failure of the water supply valve or the

t 10 I : ti fal f .
wa erEbE%ﬁEF, t%% %H§Hlé% %%% YRS H%%‘ge gﬁ%|%§e gﬁth an

their signa transm ssi and contro

Sher eI Pt AMitendihd #rde i SUE & G@REwdtded Sub to the
i npossi ble to supply enough water to cool the hot

aesin ngipal erforlhisstBabgtagse Hhewahor WREHNGWBLEN in  the
overflows through the overflow path to be 15

adisoherlgest ot of thioutwdshing sudEhthept bygcpobhed adawsult of
even wth a small amount of cooling water supplied

Hilire hefvadhe cyakerhasubeby coapyet edr the water level

detector or malfunction of failure of their signal
transmission path and control unit. When the laundry amount
is large in such a case, it 1is impossible to supply enough
water to c¢ool the hot washing water. This is because the
hot washing water overflows through the overflow path to be
discharged out without being sufficiently cooled down even
with a small amount of cooling water supplied after the wash

cycle has been completed.

Summary of the Invention

It is, therefore, an object of the present invention
to provide a washing machiné capable of saving water and
time needed to cool and drain hot water and at the same time
improving safety in a hot water washing cycle thereof by
preventing hot water from being drained even for the case
when the amount of laundry is 1large, requiring a

corresponding large amount of washing water, wherein the hot
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Summary of the Invention 20 It is, therefore, an

obj ect of the present invention to provide a washing
machi ne capabl e of saving water and tinme needed to

cool and drain hot water and at the sane tine

I mproving safety in a hot water washing cycle thereof

by preventing hot water from being drained even for

the case 25 when the anount of laundry is |arge,

requiring a corresponding |arge anmount of washing

water wabenel g Al A MALEToWRSI) N BVE18,1 Sacer o an

carried out y ‘usi ng hot water extr

- bropenat UtetBeBatudd Lgfor bthe punyposg, of Eﬁéeaéngﬁgse of
t SEé

or sterilization. It is another object o e pr

bhwectiron be sbepiovikdeiansafe washing nachi ne capable

of preventing, for a |arge anount of |aundry, the hot

washi 3§ was erarfottmibeiobg ectdr abfiedtbet preOsgh ahvention to
overflow path provided therein even if a sufficient

BROUHIS of ot | veshvnermachhme sappbledoft beretarihbe for a
verflow path extending frominside of the 10 water

f%igﬁoa?ﬂ%nﬁraﬁnHﬁﬁﬁgﬁﬁmjQ&ﬁnBOEs@@ShGP%ﬁWﬁﬁQngngm being

r overflowing in an abnornal state of the washin
FEfa S, AltaPahned GUERTRY GRUSorkIPYAEN | bheTein sven

ere | r.qvi.de dru ype shi ng .machi,ne _
%Pncfglud%lénfgf:ﬁg%}hgt a%&gu% g;rfhmgﬁgﬁﬂ% é‘garﬁﬁ’ﬁ zofit d1°%r sygpplied
el rehat ienalriy Spafh extending from inside of the

_water tub to the drain pipe and being used for discharging

water overflowing in an abnormal state of the washing
machine.

In accordance with the present invention, there is
provided a drum type washing machine including: a rotary
drum having a horizontal or a slanted rotational axis; a
water tub elastically supported at a washing machine main
body, the water tub incorporating therein the rotary drum; a
water supply unit for supplying water into the water tub; a
water level detector for detecting a water level in the
water tub; a water drain unit for draining water from the
water tub; a heating unit for heating washing water in the
water tub; a temperature detector for detecting temperature
of a washing water in the water tub; and a controller for

controlling wash, rinse, water—-extraction cycles and hot

-water washing cycle for heating water to perform the wash

cycle by receiving date from the temperature detector to
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water tub elastically supported at a washi ng nmachi ne
.main body, the water tub incorporating therein the

rotary drum a water supply unit for supplying water

into the water tub; a water |evel detector for

detecting a water level in the 20 water tub; a water

drain unit for draining water fromthe water tub; a
heating unit for heating washing water in the water

tub; a tenperature detector for detecting tenperature

f i n ter in.the ter. tub; and. a ntral l er
R A T e B rEia bPec P stpioR cyct Sperated

d 5 r LN I I t] ter. to . .

B Fork thalarad eog C s R sk Obn g at B [ty omic 1o
dSmeyatdy e g§teQb%%ﬂ“?té%§é¥H€&¥eth@hgﬁat' UNiibereasing
wherein the controller is operated so that a heating
isaipdermeiat tite olethe theat bRg tiRl t téfipesRPLER! | &AL or is
| ower tenperature when the increasing tenperature
gated det evted dys tittesrt enperedesrerndetettvil e duegngl the hot
to and |l ess than a predeterm ned val ue during the hot
wWedtest wasdiinggcEgéke. Even if the hot water washing

cycle_of the washing machine utilizes hot water of an

ext r efBeR efpertditur BOfe. Wpter ggaehingr awd pupposidrof washing
nd 10 the anount of

bl eachi ng .and sterilization
MRSHIAR, (i & Ro0RE Of Wk g et Er3oT% FEPRREALYFEh (e-3 -,

A RE S STA I ST
tHREABDUN? of laundry (the amount of washing water) is large,
with the washing machine in accordance with the present’
invention, it is possible to save water and time needed to
cool and drain hot water.

Further, with the present invention, a safe washing
machine is attained, the washing machine capable of
preventing, for a large amount of laundry, the hot washing
water from being drained out through the overflow path
provided therein even if a sufficient amount .of cooling
water 1is not supplied thereto, the overflow path extending
from inside of the water tub to the drain pipe and being

used for discharging water overflowing in an abnormal state

of the washing machine.

Brief Description of the Drawings

The above and other objects and features of the
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cool and drain hot water. Further, with the present

i nvention, a safe washing 15 nmachine is attained, the
washi ng nmachi ne capable of preventing, for a large
amount of laundry, the hot washing water from being
dr ai ned out through the overflow path provided
therein even if a sufficient anobunt of cooling water
is not supplied thereto, the overflow path extending
20 frominside of the water tub to the drain pipe and

bei n used for discharqing water overflow ng i.n an
SiSHorHal TOYRTBO0f A WS HBRAFRAC 33CRr| e  following
1 Dt i, N e and ot her . .
o%Jeéﬁghgﬁg ?éa%%ggéﬁg¥&t%%bgggm%ggéénﬁﬁfﬁvbﬁP?oﬁqﬁjPPCtlon
PRGN ARRA RIMa /10 HBgE AbLOW: B, negeri ption of

preferred enbodi nent's, given in conjunction wth the
acconpagyi ng dnawkngs, sifle Medtidnad. +i8ROWF aSidiem type
sectional view of a drumtype 5 washing machine in
vactonrgdanaeat e a fi r sticqnefarded werbodi mrenirof tBeererred
present invention; Fig. 2 describes a control circuit
iagiiaandf athéhdr preseppeimmsht hgnrachi ne shown in

Fig. 1, Fig. 3 provides a flowchart illustrating

oper af +8ns<ofleSEDipes nti pritt pak t sibtuihedrgmnypd the drum
washi ng.machi ne shown in )

type washing machine shown in Fig. 1;

Fig. 3 provides a flowchart illustrating operations of
principal parts of the drum type washing machine shown in
Fig. 1;

Fig. 4 represents a side sectional view of a
conventional washing machine; and

Fig. 5 offers a partially cutaway perspective view the

conventional washing machine.

Detailed Description of the Preferred Embodiment

Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. However, the present invention is
not limited to those preferred embodiments.

(First preferred embodiment)

Fig. 1 shows a side sectional view of a drum type
washing machine in accordance with a first preferred
embodiment of the present invention and Fig. 2 describes a

control circuit diagram of the drum type washing machine
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Fig. 1, Fig. 4 represents a side sectional view of a
conventi onal washing machine; and Fig. 5 offers a
partially cutaway perspective viewthe 15
conventional washi ng machine. Detail ed Description of
the Preferred Enbodi ment Hereinafter, preferred
enbodi nents of the present invention will be described
in detail with reference to the 20 acconpanying
drawi ngs. However, the present invention is not
limted to those preferred enbodi nents. (First
prafrerired’ignbddi nent) Fig. 1 shows a side sectional
view of a drumtype washing machine in accordance
wi th &SfPhernpisf dided L25wehbbdi eehindficde pelegentdrum 31
I nvention and FI% 2 describes a control circuit

Qﬁ%@%%n?oPOFFde Eﬁﬁ??ﬁelﬁh§$F%@F%%§thE sﬁoﬁhﬂﬁﬁ”¥|@f drum
h F d 2 |

SR R ot R dn e 2 r s i Bk X T SRR 11 and

of QEg%IEEBfO{ﬁi@@S 3gethro ho§J3t LLS kgé;t 'frr%elyt Jfovable.

cylindrica and i's ins l'ed insi wat er

Bt 4y kel esl Yhé@vf@ia?tln%?oél@éft dedm 3y hag: & oéﬁt kB8ation)
shaft(central axis of rotation) installed at the

icesdAancef 4ot ahkorehitereeft suehathat theredrr ealdnonedt the
the central axis of rotation thereof is declined
diowartd drhe ofearthgor tteanrafl t heiwashifngroashiog. thereof is
declined toward the rear portion of the washing machine.
Rotary drum 31 is driven to rotate in forward and reverse
directions Dby connecting rotating shaft 34 to motor 35
installed on a bottom portion of water tub 33. A plurality
of agitation blades 36 is provided on an inner cylindrical
surface of rotary drum 31 to easily stir laundry articles.
An opening formed on an upwardly sloped surface at a front
portion of water tub 33 can be freely opened/closed with
door 37. By opening door 37, laundry articles can be loaded
into and unloaded from rotary 'drum 31 through laundry
loading/unloading opening 38. Since door 37 is provided on
the upwardly sloped surface, a user can load and unload the
laundry articles without bending down.

Water tub 33 is suspended in washing machine main body
39 by spring 40 and damper 41 so that it can rock in
left/right and to-and-fro directions while deadening the

vibration. One end of water drain conduit 42 is configured

~to be connected to a lower portion of water tub 33 and the




10

15

20

25

10 Rotary drum 31 is driven to rotate in forward and
reverse directions by connecting rotating shaft 34 to
notor 35 installed on a bottom portion of water tub

33. Aplurality of agitation blades 36 is provided on

an inner cylindrical surface of rotary drum3l to

easily stir laundry articles. 15 An opening forned on

an upwardly sl oped surface at a front portion of

water tub 33 can be freely opened/closed with door

37. By opening door 37, laundry articles can be | oaded
PR af uRP oHABATf Asmirotvarlyedr GfAtEL tdwduging aumtity 43 so

|, 0adi ng/ un| oadi ng_opening 38. Since door 37 is _
tb?%’i/i d‘g%ls %0 ‘t’%%egpwéfldl yadregpedWur fate, Ca uske cagained
nl oad the |aundry articles wthout hending
%ﬁ?%uéh't ugw%i ST s 508 %d"eabl‘f% iﬁgﬁ?ﬁgsﬁ@ Ypeinit) 44a
iy hady b ri 0 rr 41 .sq that it .
TSRS oelP it dnd . SR R Pty conause

| e deadeniaRg 1t R R0l brag i po. £nd Qét&@Efﬁgaa water

drain conduit 42 is configured to be connected to

lowselr jporideomwaaferadits 33D 3Braniddieon 8 obbetofNdot-Pion of
water drain valve (water draining unit) 43 so that
wedsHT gibnatte mrien washeénat leat@rcdh (headiagnedit) for heating
t heret hrough. Water supply valve (water supply unit)
Y supipdilede vakarepndntempetret utrebddsevtarwabefosugdptgct ing
onduit 5 44b. Water |evel detector 46 is used for
eAPRG AL UREL 8F WREDANTi Wetge hartrdt b BashPngvhdetier 45.

on a Pgtgggégokg(ghfgw water inside water tub 33 to flow
out through overflow hole 19a when the water level inside of
water tub 33 is abnormally raised, overflow line 19b is set.
One end of overflow path 19 communicates with overflow hole
1%a and the other thereof is connected to drain conduit 42a
installed at a place located below water drain valve 43.

In this embodiment, though rotary drum 31 has rotating
shaft 34 installed at the center of rotation thereof such
that the direction of the central axis of rotation thereof
is declined toward the rear portion of the washing machine,
rotary drum 31 with rotating shaft 34 may be placed such
that the direction of the central axis of rotation thereof
is approximately horizontal to the washing machine.

Moreover, although a drying function is not provided
in this embodiment, the present invention is not limited
thereto.

As shown in Fig. 2, controller 47 includes control

-9-
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wat er tub 33 are washing heater 45(heating unit) for

heating the supplied water and tenperature detector

55 for detecting the tenperature of washing water

heat ed. by washi ng heater 45. 10 In order to allow

wat er inside water tub 33 to flow out through

overfl ow hole 19a when the water |evel inside of

water tub 33 is abnornmally raised, overflow |line 19b

is set. One end of overflow path 19 communicates with

overflow hole 19a and the other thereof is connected

T ardin CoRdaCE 424148 RSVANded &tlcaosrRREtESC &redhe like

bel ow wat er drain valve 43. In this enbodinent, though

T R H0RS Pt 510%% af A teF (GRS Véd V& dthe water

taglo her.eof. such hat ,the.direction aof _ .

%ﬁé@%%n?%%'gag?é % &rgﬁglﬁg§t %ﬁ%ﬁ) 4$sva%cPPH86 switching
ro t te i f e j hne, .. _

e ar e S ST atT S Srare g L praSSg, water

Stchactial dheldd roedi eReoflilihe CeNEEgheRXES Ofnput setting

rotation thereof is approximately horizontal to the

weisthi Yy mchiad. fdbr eeveingabpheughoa dfyiag.f unehit@Bl unit

is not provided in this enbodi ment, the present

dthversciedieiss hofotmatiten 25n hémgta. Astshogn wmiti GO  and

2, controller 47 includes control -9 unit 48. Contro

iRl habi g adhsRatomiitier Sér theihfrem gontpeks of the

operations of _notgor 35, water drain valve 43, water _
SUHIF VATve B351aR8 WaSHTRGCABAL BPWES FPATpBWE? Supplies a

ﬁ%ﬂéfﬂgf“%onnecting power supply switch 53.

In addition, control unit 48 controls a rotation of
motor 35 based on information provided from rotation number
detector 54 for detecting the number of revolutions of motor
35.

Fig. 3 provides a flowchart illustrating operations of
principal parts of the drum type washing machine in
accordance with a first preferred embodiment of the present
invention.

Hereinafter, operations to be performed in case that a
heating set temperature is set to lower temperature when
the increasing temperature rate detected by the temperature
detector is lower than a predetermined wvalue in the hot
water washing cycle, will be described with reference to
Fig. 3.

When a hot water washing cycle is started (step 100)

and water supply operation is completed (step 101), the

-10-




10

15

20

25

unit 49, thereby controlling a series of wash, rinse,
water 5 extraction cycles and the like in sequence.

I nput setting wunit 50 is used for setting operation
cycles. Control unit 48 receives information from

i nput setting unit 50 and displays it on display unit
51 to informa user of the information. Besides,
commerci al power source 52 supplies a 10 power by
connecting power supply switch 53. In addition,

- [ s a rotation of nptor 35 based
R e SR oy R oA | S onuhBBPerabtBes GE  the
~ i f, t f t
o O3B0 S D ED S A Sy stz (e,
aperaf i 98BS pefrrkmaal AR NA t5a0h e dr f@ﬁ%ﬁ&&%@i M shing

machine in accordance with a first pre

lerdiadi (henit iofy Wi thr eFeNistdIVENL ) ON. ofek ei Paf behetected by
operations to be perforned in case that a 20 heating
FetpdrEmeratdatedtors &S tihdtovete t eappeat v WbeNtheh@ashing
i ncreasing tenperature rate detected by the

wadhffer AEaFResdal ectredeiteringmed t henparpredet ef@iqed 50 °C)

val ue jn the hot water washing cycle, will be
PS8y i et wi the r biBFeREEIPE mHQpired 2EophEheapedetermined

gggegrgpshing.c%gkg IS starteg gftep 100) and water .
SUBPIY “Opér &Pi 8128 BoRPPEFEYPESEL EFmPETRUERe (810-, 60 °C),
i.e., the increasing temperature rate is measured (step 104).
If the measured time period is greater than a first time
period, e.g., 6 minutes, it is determined that water amount
is large, e.g., water amount is 30L. In this case, the
heating set temperature is set to a first heating
temberature (e.g., 70 °C) (step 105) lower than the
thieshold temperature and the wash cycle is continuously
performed. In the step 104, if the measured time period is
equal to or smaller than the first time period, it goes to
step 106.

In the step 106, if the measured time period 1is
between the first time period and a second time period (e.qg.,
4 minutes), 1t is determined that water amount is slightly
smaller, e.g., water amount is 20L. In this case, the
heating set temperature 1is set to a second heating
temperature between the first heating temperature and the

heating set temperature, e.g., 80 °C (step 107) and the wash

cycle is continuously performed.

-11-
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heati ng operation for increasing the tenperature of
the supplied washing water up to the threshold
tenperature (e.g., 90 C is perforned in the wash
cycl e by nmeans of washing heater(heating unit) 45
(step 102). Once it is detected by 5 tenperature
detector 55 that the tenperature of the washing water
reaches a predeternm ned tenperature (e.g., 50 O

(step 103), the tine period required for the
predeterm ned  tenperature to reach a prescribed

. 3

t enpertdt (P& MG, PeEBOR) 15 Legs thed ithe e3G9Ryl time period

t t i d t 04). 10 If th )

WEaBEF o nbOher 1B FeogF Ehrbpefhahos MR prnt s even
' e , 6 m e it.is.det i ned.t hat_.wat er

%ﬁ%%ﬁ ,iggpa(ge€$€¥%.§mﬁg gL 5%0Jﬁ?g}s 38%.%P%Sth?%se’ the

CASE;s h heat.i enper e.i.s set .to iLr
heat%r;w% %tegmg%{gFgfgg%éiég@?S}% (tgt’ep%igS)' ?%l\fl/\%rséhresmld

thapetdhendd tiveshehd teapgralose andqat henwashaeycl@cie is
is continuously perfornmed. In the step 104, if the
oreasimeshglivwparerdragtd.s equal to or smaller than the

first time period, it goes to step 106. In the step

106, Nexthe areasgléddtiveepsrion ils 2edfetween {decp 109).
first time period and a second tinme period (e.g., 4
Retilenallin, | saERE eifti PR Head waYeromemintng swater supply

ééiégn4%%eégﬁiﬁﬁ%%tgggtégggéggFggpunt is 20L. In thisr
_, e Afs &t W eetiier o a
%%%%%? t%é%g%ﬁg%%ﬁ%grggﬁ¥§eQetg?,fIg§t08??tI%%ereafter, the
wash cycle is ended (step 110) and, then, a next cycle is to
be followed. |

Time period(h, minutes) needed to increase temperature
ofra predetermined water amount(V, L) by AT is calculated by
using equation below.

h=(0.2778 X 60 X C X d XV X AT X a)/w

where W represents heater output; C,. thermal
capacity(4.18Kj/kg*deg); d, specific gravity{lkg/L); a, loss
factor; V, water amount; AT, raised temperature change(deg).
In other words, the time period (h) is in proportion to
water amount (V, L).

. As described above, since an operation for controlling

the heating set temperature is performed based on an
increasing time of the washing water temperature, it is

possible to detect an actual water amount, taking into

consideration, make-up or type of laundry articles. As a
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25 heating set tenperature, e.g., 80 C (step 107) and
the wash cycle is continuously performed. -11 If the
time period is less than the second tinme period in
the step 106, it is determined that water anount is
even smaller, e.g., water amount is 10L. In this
case, the heating set tenperature is set to, e.qg.

the threshold 5 tenperature (90 C) (step 108) and the
wash cycle is continuously perfornmed. Next, a cooling

epeiat | oRnls pesfolimed (LERL109). fascpt,ec%!:%l cc::"flaxln Yphe Jpgluced,

wat er 1s supplied by operating water supply Vval vé

dnldwwes phecteapekat yhenof-d hﬁemﬁsdaalgedf\!ate&hgg %40 it s
cooling target tenperature (e.g., 65 C). Thereafte

dees 1 nles ftcﬁ:ypi:de&ﬂ&el@ndﬁ%&s@&*eeﬂrablﬁ)nga%tetrh%o@‘@eﬂompared

cycle is to be followed. Tine period(h, mnutes)

Vﬁ@édethocommem%mnﬁaknmmﬂmmwrmhloh depeefiehesMwaetiing water

wat er anmount (V, L) by AT is calculated by 15 using

FfHG ofe bt lolitg hratq 002 72Barge0 iX G he drXe¥t XonTl Xspked of

/w where Wrepresents heater output; C, thernal

haBPEYT ( #PE8K] HRYIBGFOTd, T ¥peitivd ngr avihe y [okgiry) ; drum  is
wat er app unt i sed

urneeri’af&fr :C(%Hﬁ}%a%r(déb?cez | SoPRER thopdee chergemyashing
é@ﬂdéﬁéérguéﬁ ég 9589%.%5@}tof rotation of rotary drum or

stopped time and rotating time thereof or the like on the
basis of the actual washing water amount obtained from the
above measure result, it is more effective.

In addition, when water amount is large, a great deal
of energy is required to heat washing water, but in
accordance with this embodiment, water amount can be reduced
when the water drain or the water cooling is performed and
this saves energy. Therefore, it is very economical.

Since there is no possibility of the temperature of
washing water attaining the high temperatures of washing
water of the conventional washing machine in the hot water
washing cycle in accordance with the present invention, the
present invention 1is extremely effective for washing
machines having a limited supply of cooling water through
the overflow path for cooling the high temperature washing
water.

-In  general, the higher temperature is, the more

effective sterilization is. But, sterilization in the

-13~
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wat er amount (V, L). . As described above, since an
operation for controlling the heating set tenperature
is perforned based on an increasing time of the
washi ng water tenperature, it is 25 possible to detect
an actual water anmount, taking into consideration,
make-up or type of laundry articles. As a -12 result,
t he mechani cal deviation factors can be reduced,

all owi ng precise decision to be reached. That is, it

IS ossj bl e toagrecisely measur e washi ng wat er
Al ooHpaPetd whrRLVRE cemneml onhl SRERhGHGlhi @h  colon
det I nes ing water. 5 anount detecting rate of .
2 %é%%?i?Ft%%f U at TR Spsed o1 the hbESr2Mfehtt He known
r g drLYLRQ . rotary dr s turned off. .
ur?hé??ﬁgi%égbﬁt §%§B%§Si e Vgﬂgﬁgng%t%éhih?ﬁPCC1 can be

SEOUANGR SHGR RS N ey NHEDEE g&{p!a%at EB%E%} quftggy AUl 4
g of or e TiKe

or stopped tine and rotatin ime there

un dihenclle sl & pfretiBecamt Halh pashbRJowat he amount
obtai ned fromthe above neasure result, It is nore

ef f ecTheeefbne addint iamorwhercaral ethamuRt dmbd@IBENL A since
great deal of energy is required to heat washing

wheggtrer thguarionntaczor dancér wi eir ttikile sendoeli dante, wWaties first
anount can be reduced 15 when the water drain or the

hRsttem T oedMeRrateigferior ARl &%d 79 hi°S, saves ©mes gemperature

herefore, it (s very econonical. Since there is no
S;ﬁ[’zﬁ)égiﬂ{)i S VO8N ke F‘é]ﬁb@’%t dpelepd germ removal.

Further, the higher temperature is; the more effective
bleaching is. However, bleaching for general household
laundry 1is carried out to remove yellow spots on cotton
fabrics due to sebaceous matters or leftovers of food
including o0il and pigment or the like on fabrics. For such,
bleaching can be sufficiently carried out at the temperature
of 40 - 60 °C.

As described above, when the increasing temperature
rate detected by the temperature detector during the hot
water washing cycle 1is equal +to and less than a
predetermined value, it is determined that amount of laundry
articles is large, controlling the heating temperature to
decrease. Accordingly, the water draining operation after
the hot water washing cycle is performed safely and
economically.

While the invention has been shown and described with

respect to the preferred embodiments, it will be understood

-14-




washi ng water attaining the high tenperatures of
washi ng water of the conventional washing machine in
the hot water 20 washing cycle in accordance with the
present invention, the present invention is extrenely
effective for washing machines having a limted
supply of cooling water through the overflow path for
cooling the high tenperature washing water. 25 In
general, the higher tenperature is, the nore
fegdtdaee stkanildqzat ih,on i s. , ilj.zation in_the
§%3 gener al househoﬁg i%%%lv%gErgﬂgggl‘% é%§h1§ﬁﬁwg§§ and
rood DN caaieir Iayombey elddewss taphyl AEEG 10 then ike andoe of
it is known that such colon bacilli or yellow
Shaphyicodderi acandfdneef tactheelryllewprgdcbyihsi ng
exposed to hot water of 50 - 60 5 C or nore for a
predeterm ned period of tinme. Therefore, in accordance
with this enbodi nent, since when the anmount of
|l aundry articles are large, the first heating
~tenperature is set to 70 C, and this tenperature
shoul d be enough to achieve desired germrenoval. 10
Further, the higher tenperature is, the nore effective
bl.eaching is. However, bleaching for general househol d
laundry is carried out to renove yell ow spots on
cotton fabrics due to sebaceous matters or |eftovers
of food including oil and pignent or the Iike on
- fabrics. For such,
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15 bl eaching can be sufficiently carried out at the
tenperature of 40 - 60 C. As described above, when
the increasing tenperature rate detected by the
tenperature detector during the hot water washing
cycle is equal to and |l ess than a 20 predeterm ned
value, it is determ ned that anount of |aundry
articles is large, controlling the heating tenperature
to decrease. Accordingly, the water draining

ngﬁ 14 f . t.he hot water washing cycle is

per ZF%E Egg%g{ﬁsénd economcally. 25 Wile the

i nventi on has been shown and described with respect

to the preferred enbodi nents, it will be understood

r14 by thegsergké | hoshiny thec@ide thatpMadi Qs changes

and nodification may be nade w thout departing from

t he seopeobfiryt hérumvenkirongasadehbpedohfalheor a  slanted
following clainms. -15 What is claimed is: 1. A drum

noipd- el Agismchi ne conprising: a rotary drum havi ng

a horizontal or a slanted 5 rotational axis; a water

tub eRaStiedl FyPsappdiiedlay aumeehied amchi meshimpgnmachine

bady, tge water tub incqorporating therein the rotary
body, the water tub incorpdrating therein theé rotary

drum;

a water supply unit for supplying water into the water
tub;

a water level detector for detecting a water level in
the water tub;

a water drain unit for draining water from the water
tub;

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

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

a controller for controlling wash, rinse, water-

extraction cycles and hot water washing cycle for heating

water to perform the wash cycle by receiving date from the

temperature detector to control the heating unit,

wherein the controller is operated so that a heating
set temperature of the heating unit is controlled to lower
temperature when the increasing temperature rate detected by

the temperature detector 1is equal to and less than a

_._16_




a water supply unit for supplying water into the water
10 tub; a water |level detector for detecting a water
l.evel in the water tub; a water drain unit for
draining water fromthe water tub; 15 a heating unit
for heating washing water in the water tub; a
tenperature detector for detecting tenperature of a
washi ng water in the water tub; and a controller for
controlling wash, rinse, water- 20 extraction cycles
pneddiot riviatel waaskRi B8 reYel eHeoheathi-ag wwaheh t@ycle.
performthe wash cycle by receiving date fron1?he
tenperature detector to control the heating unit,
wherein the controller is operated so that a heating
set tenperature of the heating unit is controlled to

| ower 25 tenperature when the increasing tenperature
rate detected by the tenperature detector is equal to
and |l ess than a -16 predeterm ned val ue during the hot
wat er washi ng cycl e. '
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