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‘DRUM TYPE WASHI NG MACHINE 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 drum having 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 rotarPRUMUAYBDOWASATIRGrHZOMIRE or a
slanted rotational axis wth water supplied up to a
predeterm ned water level in a water tub, wherein

e r 20 .is provided to heat the 15 supplied washing
¢ doyentionanese Patent Lai d-open

Appl i cati on No. . HLO- 20199 4 and 5 show a _
conflgﬁra 515 5, §Q§ﬁ§%§%ﬁ(ﬁﬁéék%%sﬁPn@ ﬁH@HFnEYPe washing
deneinaft the..cqnfi gyrati her eof  w

descri be Ihotatgﬁgyg:ngg?po%%%%L F%Owa@gp tu6%§se water-
é%%ﬂéﬁﬁﬁﬁh.@@%ﬂb% RheVkéed) Wikh 3 ﬁ%gggﬁ ok .d F%@hte a rotary
perforations 2 in its entire cylindr al
Rotrarhawdngmal hos idbhven be ar@lahEeQYIbﬁétigﬁﬁﬁlax1s
rotating shaft 4 rotatably fixed at center of

rotation of the rotary drum 1, wherein rotating

shaft 41is connected to motor 5. A plurality of

‘ ‘ g 2% phgdéavenkienprovi ded on an inner

cyI| ndri cal surface of rotary drum1l to easily stir

| aundfy CEPVPRFESNGLt RXdcHyPe washing machineé 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. Hio4201991).

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 ie driven to
rotate by horizontai 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 washing
machi ne main body 7 by springs 8 so that it can nove
inleft/right and to-and- fro directions. By
connecting one end of water drain 5 connection hose
9 to alower portion of water tub 3, the other end
thereof to one end of water drain punp 10 and the

ot her 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 upwardly inside the main body and then

ont dnsever £y50 12 1L B ) S8 T e main mocy

overflow level 26 to

Wabki Bpronghi BesoVVLEF L6 pLi r h ter
suppl y 5a|?e 125?nto materégﬁbﬁgsga%g §%€%4r¥%W%Iand to-and-

debectddredBides ect SBy hecovai®dt | @yeloddn wager ,kub 3 .
Water 15 heater 20 such as a sﬁgzth heater o?%th"gzater drain

FPRECFE1pROVioged 9 fov hedidwey t hersupp! bed wash "Gup 3 the

ter for use in a hot water washing cycle with a ’

g cy

Rb ShafBf. tByrepbraei agefandl1sf alarterrs ddeawnpub0 10 and the
Y@L er tughs fromair inlet 17 through warmair flow
path- 15 pade’r 9paby medrerlQ4too vaddreatietin hose 11,
53@5§a§5;ﬁ t hu th§“ggﬁ%ed air is discharged into
waten ug getﬁﬁ Sﬁh X aF?no&ﬁ(grqgﬂedt¢mﬁebyWater drain
Wk NG U dhR03SLD! B0l 0, ALY Qut @ dry cycle.” With
such a configuration,omag%?eFingg?lﬂﬂt P~ 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 level
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 16
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 washi ng cycle using hot

wat er of an extrene tenperature (e.g., 90 C is

performed -2 in such a conventional washing nmachine

for the purpose of bleaching or sterilization, the

hot water used is drained as it is, which my cause

the drain pipe to be deforned or a drainage hol e

fromwhich the hot water is drained to be 5 deforned.

| HP oPHER Po IHIREYHENH svpilvbl®maching fpecesmaryurpose of
t,0, coqgl. the hot water, hefore it is drained, by

RATHG I oISt tdtdrathiéret SheHbrby ptefherethepedrained as

e e ng of | aundry articles to be washed, an
?ﬁ%u%%goyﬁﬁﬁ%th\%lgt & requi eeo‘ﬁ]'f%l%l BHPF af-fe Pewfladprmed or a
S r I i.ng: a prolo d period .of tine,
?%Eq%ﬁéegseaahég?fi%g?églntm%%ou%?eog%gcol ga&ﬁferlst odtdbped to be

tdwerdateanat er ;nFUpLBBE, 88 aoGQUALEL e e Ipst s
the above mentioned pr obl em  an iﬁétr%?%on&?ﬁ%ﬁ & 1t is

prepdstedtyi ntd heoolisehes hisgnuadt dfatbd ASr&BXE MW 4y 1ined by
| oadi ng amount of laundry 15 articles allowed in tﬁwe §
Fstdivgt erhavashldg veyreire sierdich. pr abeeably hehdrES6here is a
than the standard washi ng anount. But, even in this

dagge jamoups eferl agpes ynatrtdledesva o e wartadjctarommount of
%ifoven in the manyal, this is to no avail. Moreover,

Y h&25RBunte8P1rRe | Alndrsartieres, i svhithdetast etell  as

li%tiQr@Lnlga%n%%l%g}%%gt p%%ti%c(:it %rf t%:eitlcnve\zl(:',‘,en:lfetc}qu(:)iJ:Sétsarat 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 cycle should
preferably be less than the standard washing amount. But,
even in this case, if 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 is 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 machi ne 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 make-up of the laundry articles using the -3

detector, a precise anount of water required, which
datkest ot nt o2 comsicderatamomnr dof f BREREe TR WAEEEr which takes
amount required due to a different nmake-up of the |
jnlmdryn k4962 BEon cand hbt e henCaet or iR hel. 38 FYF t hgrulred due
t he washi.ng machi ne may be equi pped with _an .overfl ow

TR, CoAEERGPhg TAIGThsT detof LAUTGAYeP TUE 68 1 fET not be
?r éP g&g&, for discharging the water overflowing in

b normal state of the washing nmachine, e.g., as

a res@u&t@l{erif%‘ ar g.0f 1hhe RtenSuppl Yp¥alyR i@pdd8ith an

wat er | eve O detector of mal function of failuré of

&~!9§£f1§d.vg;i@§cth,téﬁﬂéﬁ&ﬁﬁ@om@ﬂt hnandeconttpt watér tub to the
When the laundry anmount  is large in such a case, it

#82inpessidhl eftp slippihg enioughthwatvertdro ovekfibeihgt in the
washi ng water. This is because the hot washi ng water
sveofthalssthroeughl tthe owefingwmpatthine ke d5 as a result of
di scharged out wi thout being sufficiently cool ed down
Svehured thf a Bl IvamuntsWe Bboliaigsnatcer §ligpl veger level

after the wash cycle has been co et ed. . .
detectcr or ma funct?on of f ilure of their signal

transmission path and control unit. When the laundry amount
is large in such a case, 1t is impossible tc¢ supply encugh
water to ccocol the hot washing water. This 1s because the
hot washing water overflows through the overflow path to be
discharged out without being sufficiently cooled down even
with a2 small amount of cocling water supplied after the wash
cycle has been completed.

Summary of the Invention

Embodiments of the present invention seek to provide a
washing machine 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 large, requiring a corresponding large

amount ¢f washing water, wherein the hot
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Sunmary of the Invention Enbodi nents of the present

i nvention seek to provide a 20 washing machi ne

capabl e of saving water and tinme needed to cool and

drain hot water and at the sanme tine inproving

safety in a hot water washing cycle thereof by

preventing hot water from being drained even for the

case when the anount of laundry is |large, requiring

a corresponding large 25 anmount of washing water,

WREESsi HaPhénFoEY<Cd endfeCakdshidn§udy Blve Uss datyditedadimr of an

by using hot water of an extreme tenperature(e.g.,

§6-EFFor 1HHE FHPGEE of? - bl e4ehi ng’ or f&feri %%at%ﬁpose of

gﬁrthgr enbodiqggti.gf {he present invention seek to
BRoUTHE 2 5ate ht Ry Hachi ne capabl e of

prevern%dfmg?eémeﬁbo 2h0caMBUNto 0l dadty, (IRE N0, seek <o

was hi er’ from bel ng ~draine roug

pyekf hawapathr provdided; thenei fe evepanid arspibichenty, for a
amount of cooling water is not supplied thereto, the

ovetkl amdatth ext eadhagyfr ond nebtewekhifg 1wt efrom being
tub to the drain pipe and bei ng used for discharging
datenedvenftd ovihngudgn an avecrfielw gistte pfotideavashengin even
machi ne. In accordance with a first aspect of the ‘
pfesentufifivésritonamewet e dis ppovided wathumieypeot supplied
washi ng 15 machi neconprising: a rotary drun1having a
RoerebhAral tlop Hverflow path” extending from insice 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 a first aspect of the present
invention, there is provided a drum  type washing
machinecomprising: a zrotary drum having a horizontal or a
slanted rotational axis; & water tub elastically suppocrted
at a washing machine main body, the water tub incorporating
therein the rotary drum; a water supply unit for supplying
water 1inte 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 detectcocr for detecting temperature of a washing
water in the water tub; and a controller for contrelling
wash, rinse, water-extraction cycles and hot water washing

cycle for heating water to perform the wash cycle Dby

receiving date from the temperature detector to

-5



10

15

20

25

slanted rotational axis; a water tub elastically

supported at a washi ng machi 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 20 detecting a water |evel

in the water tub; a water drain wunit for draining

water fromthe water tub; a heating unit for heating
washi ng water in the water tub; a tenperature

detector for detecting tenperature of a washing .

g@berol nthnehoat &rdt ubit antharesnt Fbe| epnfep-ler 1s operated

trolli 25 h, ri , t er - ext t | . .
ahd 6" v BFSRAGHI 175 - cycPECToF “fiarimg” Wat B ror0 Uit 1o
erformthe wash cycle by, r i V] te f h
PEibbr At ot 861 o1 (5 75 CORTY of Tne REAT Hg uni Froorature
: : q heat i
PSSR I L R B BeheBlig <o e

besLongrgdawhenqtherkngEgashnget aOPEHEt URE hbat @ater washing
detected by the tenperature detector is equal to and

&ytess than a predeterm ned val ue during the hot
wat er washing cycle. Even if the hot water washing _
cycl e fert hefwaste ngotnmachiawr weshiregs ¢wtlavavér dgfe washing
an extrene tenperature (e.g., 90 C) for the purpose
ohchirachindiand Seériateat ivh ande1brehe aABBAEaGRre (e.9.,
Iauqdryh§the amount of mashing water) is |large,, wth,
PHe Vashi®g RREhIMYERGFacthbr B2REEMIIPN ATtfe Sterilization and
E eogﬁggg%sof laundry {the amocunt of washing water) is large,
with the washing machine in accordance with the embodiments
of the present invention, it 1is possible to save water and
time needed to cool and drain het water.

Further, with the embodiments of the present invention,
a safe washing machine 1is attained, the washing machine
capable of preventing, for a large amount of laundry, the
het washing water from beilng drained out through the
overflow path provided therein even 1f a sufficient amount
of cocling water is 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 akove and other objects and features of the
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of the present invention, it is possible to save
water and tine needed to cool and drain hot water.
Further, with the enbodi nents of the present
invention, 15 a safe washing machine is attained,
t he washi ng machi ne capable of preventing, for a
| arge anount of |aundry, the hot washing water from
bei ng drai ned out through the overflow path provided
therein even if a sufficient anobunt of cooling water
' SUpPL het et 0, .t oV ath_20 .
F!er%sgegl i ng fr%‘%d?%sﬁ%gﬁo%)et ?em%eéilg%yb@t gp?ﬁe i fotlowing
RIRG igRd onb&I Mo HSES - 04 dinBERRRELPY, Wali®kn in conjunction
overflow ng in an abnormal state of the washing
wWiRghithe. aBebebabeseli ptheingé, the Wiawngs 25 The
above and other objects and features of the -6
preseRtgi nienthoms wial | shécomecappanentvigwmotthea drum type
fol |l owing description of preferred enbodi nents,
wgishdndi nreehjingct iion  adadr dameeac curianyd ngf dreitn ngseferred
in which: Fig. 1 shows a side sectional view of a

REgRE o5 (A8hPARESAREhi MECR I ecor dance with a

£t el GO0 TERL, o, UG BSOS NS OB o
RS PR Ch T RO ST AEPRY Toer 2 ons of

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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10 principal parts of the drumtype washi ng machi ne
shown in Fig. 1, Fig. 4 represents a side sectiona
view of a conventional washing nmachine; and Fig. 5
offers a partially cutaway perspective viewthe 15
conventional washi ng machine. Detail ed Description of
the Preferred Enbodi nent Hereinafter, preferred
enbodi ments of the present invention will be
described in detail with reference to the 20

cconpan rawi ngs. However, the present invention
& ‘"Qnojtnwrﬂgtgd to those preferred enbodi nent s.

(F'rSRSp ahehr ad %q2g1'q?Qh%iEég %lfﬁgyfc fdf%ry drum 31

sectlona vi ew of um type - WaShing nec

REEniHancBort bR &ufrifashk ersefﬁféeﬁdec%w@eﬁogl b of drum
the present invention and Fig. 2 describes a control

pnfﬁnﬂdtﬂﬁﬁxHEHnﬁﬁrbh@hdﬁﬂnhtﬁp%ﬂMﬁﬂéT%?ﬁﬁﬁ&ﬂf&él wall and
shown in Fig. 1. As shown in Figs. 1 an

oyl iindtréabdr otms ydar watdt thabi N atbotbemiydiacemovable.
is provided with a nunber of drum perforations 32
Rfragugibiim i1k ot i retaylngdshesr (vetrahdagissof rotation)

|nstalled inside water tub 33 to be freely novabl e.
e th 3thRasenEeat ity SAbREiRenthgreaki sush that the

({Otatg%péugﬁn ﬁ%ﬁ!f%@%Erage g%ggero%f ESESEHSQ thereof is
declined toward the rear portion of the washing machine.
Rotary drum 31 is driven to rotate in forward and reverse
directions by 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
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direction of the centra
declined toward the rear

axis of rotation thereof is
portion of the washing
machi ne. 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. A plurality of agitation

bl ades 36 is provided on an inner cylindrica

surface of rotary drum31 to easily stir laundry

artlcles

ie5ceRe, 3 PRoRE Bl SRR ol TS 3'8559 43 so
g};e@@' nggﬁﬂ%g/ cl9 59 Wlhh

| aun
ORIt AIgh dr uga 8dr t Rnygl

rt|c es can be

| oadi ng/ unl oadi ng openi ng
PVl dad Bae 20 Eh@OUﬂM&kﬁiYt§$093dv§ﬁrﬁﬂﬁ§nrasHﬁ?iy conduit

can | oad and unl oad the

qg{deanﬂ)y gyenlng ggdegralned

nto’ and>unl
g%l@éfg£y(water fugyly unit) 44a

Si nce door 3

aundry articles wthou

PEndi g teowlevit elettaulr 33 46 Bsispendletor Nndwasbtigg a water

machi ne main body 39 by spring 40 and danper 41 so

kel | ingge wedlen ntulh e83/ ri Ghevidet ten amdbbroom portion of

directions whi | e deadeni ng

YW Shattatl %aiaﬁ%yﬁémlpgﬂlqaste@oﬁﬁi jertdngt nps) for heatinq
onnect d to a, lower %Fflon of water tub 33 and

€ SHdEb arer
¥ &eé“%’%e%%%%e?%t i

the 25 vibration. One end

AP AN E Fﬁé?@FOHréﬁnﬁﬁﬁ deteCtlng

Wﬁ%%% St ﬁaéeégfggsﬁﬁﬁgegeater 45,

suppl ¥YnuBkhbr44d SUPRLT 68wt e didfo WRLEL LUR 33 (o fiow

via water supply conduit

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
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5 44b. Water |evel detector 46 is used for detecting
a water level inside water tub 33. Provided on a
bottom portion of water tub 33 are washi ng heater
45(heating unit) for heating the supplied water and
tenperature detector 55 for detecting the
tenperature of washing water heated by washi ng heater
45. 10 In order to allow water inside water tub 33 to
flow out through overflom1ho|e 19a when the water
| ,&NSi f rt,u 3 abnornal rai sed
%I\%?f?%w IdjO%tq: &b s sell{8 %a&lnge fd "6 % o%qnéu&ﬁ &t the like

A9 €PN St aﬁéi_dlﬂstgj Jﬁcl@w;shol télgf&fa[i%gtﬁeh%% water

thereof is connecte rain conduit

snsp ey | edlad @49'@%@|W§§Hﬁﬁ§kﬁ%éWéﬂﬁﬁgrvgéa?gﬁgy\g%ltchlng

43. In this enbodi nent, though rotary drum

uelatd ng tishwfdy Ibrivstldlied atsdhie et afasf, rinse, water-

rotati on thereof such that the direction of the

centeatiaxi syofes otadi ghet Herleof ini sedeehtaed Taward setting

the rear portion of the washing machine, 20 rotary

Wriim 34 We t hoedt BPFngesRANg Iporaf iva slyades -su€hntrol unit
hat the direction of the central axis of rotation

the F@&el €S apptokabtery frfb‘i’rilzo‘ﬁlpé%t gethéngashihl 50 and

th t
P0G oA SR B ox e
t h h .
P oSy s e S 0 o

gHldr 48, haingtany ehReMRMLR1 Okwiken! kke

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~
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controls operations of notor 35, water drain valve
43, water supply valve 44a and washing heater 45 via
power switching wunit 49, thereby controlling a
series of wash, rinse, water 5 extraction cycles and
the like in sequence. Input setting wunit 50 is used
for setting operation cycles. Control unit 48
receives information frominput setting unit 50 and
displays it on display unit 51 to informa user of

R iddf @beRLE9B, BEST d8S,c CUEI L %lhepo%@ﬁB%%?%{ggeSZof the

supplies a 10 power by connecting power Su

SWrlcked ra sl ngd @iattie@n upC @Bt Ole WHA ﬁﬁ)l@'ge&%e%

rotation of notor 35 based on infof%ation provi ggre(e'g°’

9@ of®r of at penfpumbdr indettect wash4 dyerledaieGhéngs t Be washing

nunber of revolutions of motor 35. 15 Fig. 3

Neadwrdéead ihigowehdnt 43 | Ustarat 10Q) opedmate obs 0 detected by

principal parts of the drumtype washing machi ne in

RS RANEE WOt CAOr Ot thedf dihedtembodatent of the washing
r.esent iFvention. H?reinafter, operations to be

56 or FBACTRS cdbe AREFLE ™ Reat PRESEBEUERNDEF ed ur e 50 °C)
i et I  fenperature when . the Lncreasing _

%%ﬁ%%f%%ﬁ(eqﬁg e£ﬁ@$eg?ga°§yIfﬁgx?ﬁﬁge#%ﬁuFEe predetermined

t@d8pbeehenrks thoyen hLhan,a r Lug 10 the ..o
ho? matgr mashina cycFe?Q%F?EEge%ggggg¥ggaemﬂfhg" 60 °C),

iﬂ@ﬁerQﬁéeih@regbﬂng3te§§e%%§ﬁr@ QQEe“@Eeﬁeﬁ@ﬁ?ng(step 104).

cycle is started (step 10

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
temperature (e.qg., 70 °C) (step 105) lower than the
threshold temperature and the wash cycle is continuously
performed. In the step 104, if the measured time périod is
equal to or smaller than the first time period, it goes to
step 106.

In the step 106, if the measured time period is
between the first time period and a second time pericd (e.g.,
4 minutes), it 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.

13-
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and water supply operation is conpleted (step 101),
the -10 heating operation for increasing the
tenperature of the supplied washing water up to the
threshold tenperature(e.g., 90 C) is perforned in

t he 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
washi ng water reaches a predeterm ned tenperature

(e.g. ’Ifsc%h(é‘) tl&%ﬁ%gégé) ’ist H(aestsi rﬁl nertil'Qed %gcgéjﬁé egime period

for the predeter t énperdature to reac

presgLi bed tepper atute (18:8rmniBQaCknat wBried fh?%oi}nt is even

I ncreasing tenperature rate 1's neasured (step

dfalfet he argasuregh ét mamRei0diks phgaterrthamia case, the
first tinme period, e.g., 6 mnutes, it is determ ned

héatingt efetamouRberbsular ges esdk , twWBt €l @NMYUNELES threshold
30L. In this case, the heating set tenperature is
sempevataurfg r st9thedCiing (stepped &BUr eafid. grhe70w&3h cycle is
(step 105) lower than the 15 threshold tenperature

APt T HeCYRish Repdlccmesi-cont i nuously  perforned. In the

step 104, if the neasured tine perjod is equal to or

smal | 9F%Ehar? t FEFiPSt PPFEApEPTod;S | Pegdedmes §ebpe 109).

SPGB LR 001 IS TERSMEBILIE PET B0 cupen,
PELLOUAEL o) el SLINI 4Bl ser o o
ESoPMg tArddi StERABErathBe (e.g., 65 °C). Thereafter, the
wash cycle is ended (step 110) and, then, a next cycle is to
be followed.

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

h = (0.2778 X 60 X C X d XV XAT Xa)/w

where W represents heater output; C, thermal
capacity(4.18BKj/kg*deg); d, specific gravity(lkg/L); a, loss
factor; V, water amount; AT, raised temperature change (deqg).
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 1is 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

12—



10

15

20

25

heati ng set tenperature is set to a second heating
tenperature between the first heating tenperature and
the 25 heating set tenperature, e.g., 80 C (step 107)
and the wash cycle is continuously performed. -11 If
the time period is |ess than the second tine period
in the step 106, it is determ ned that water anount
is even smaller, e.g., water anount is 10L. In this
case, the heating set tenperatureis set to, e.g.

theut by eshel dnéclianperiat deei169006) £5:€Prd08)aandet N guced
wash cycle is continuously perforned. Next, a ’

Tbbbwing operaison desipéphortnedbestemdid®). That is, it is

Specifically, water is supplied by operating water

Reppiile vied verefdg ey Imemsiu neheratsdriper atatreer ofmdire:, compared

wa hing water to a 10 cooling target tenperature

“(Je?s*g.i} B5CEYVerh syl 1R thetewhigBhdeyermingsemdeding water
t 110 nd, then, a.next cycle is to be

a](‘“gcﬁ%gtwe .%‘ﬁcftﬁeﬁgpe?%%(ﬂ,f 'ﬁﬂ?és)l%egb%dr%a}:ﬁ@ﬂéésépeed of

deImpeLAaL ur f r rmoned water ampunt(V, L) b :

AT is gchﬁ‘ihg?led%eg ﬁ%gggsﬁ}%'eeg\ﬁﬁ%ﬁ bl Bw, qua__r)y drun is

ddkd%ﬁn%f%}6oF§r€h§ig LiNeX M %sa#gé@&ﬂﬁgggpy?hange washing

represents heater output; C, ther ca

Sedukdige kgaag)as drhepeginbles BRVELYLLKIAL)E aro’&é)lsf drum or
factor; V, water anmount; AT, raised tenperature

sglvapgel degde 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 1is 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 inventioﬁ is 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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20 In other words, the tine period (h) is in
proportion to water anmount(V, L). . As described
above, since an operation for controlling the
heati ng set tenperature is perforned based on an
increasing time of the washing water tenperature, it
is 25 possible to detect an actual water anount,
taking into consideration, nake-up or type of

| aundry articles. As a -12 result, the mechani ca

%%%%12%%"%%%%&&3%%8 Chiigha OB PRSI %E.  coron

i?fegyﬁo |0¥1\§%§}ll 8§?€angﬂngﬁ er%gneggagsh Ay known

mh_er &&meeﬁoget@&éim r ahe 9&1§B@ng§taﬁh§b ?ocu can be

rotati onal speed of the notor when the notor

&If F &0y d NE He@lcAia BuMeisy btpaeddotth. hbwr theker of 50 - 60
since it is possible to change washing sequence such

s dhenounentierr of pretietieaniabdr peaiypddoinm:amne . st opped
time and rotating tinme thereof or the Iike on the 10
basi sThereferact ual aechidRnamt €i thndurits obmaddedent, since
fromthe above nmeasure result, it is nore effective.
e daRe| @H‘O‘]\Rﬁenoﬁvatlékmﬁﬁﬁurﬁrqlsch% gérea lgmest, dehe first

o R S 15! 5o 1AB1LN0 VP DU e
A S AL L 7

very ?GPEHQIFa{he hlgher 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 oil 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 1s equal to and 1less than a
predetermined value, it 1s determined that amount of laundry
articles 1is large, controlling the heating temperature to
decrease. Accordingly, the water draining operation after
the hot water washing cycle 1is performed safely and
economically.

While the invention has been shown and described with

respect to the preferred embodiments, it will be understood

-14-



Since there is no possibility of the tenperature of
washi ng water attaining the high tenperatures of
washi ng water of the conventional washing nmachine in
the hot water 20 washing cycle in accordance with the
present invention, the present invention is
extrenely effective for washing nmachines having a
limted supply of cooling water through the overfl ow
path for cooling the high tenperature washing water
2% Irhgenersdillthie hinghehet eaper athyte ivartdss Mfinges and
effective sterilization is. But, sterilization in the
Bl fgedreriain ous éhvolhdenwolthesitr elepwalt ial geom sWeh scope of
as colon bacilli_ or yellow staphylococci or the |ike
e invendigtows defdriesiuéh ebPofiobaeiing olayekl ow

st aphyl ococci can be effectively renoved by being
exposed to hot water of 50 - 60 5 C or nore for a
predeterm ned period of time. Therefore, in
accordance with this enbodi nent, since when the
anount of laundry articles are large, the first
heating tenperature is set to 70 C, and this
tenperature should be enough to achi eve desired germ
renmoval . 10 Further, the higher tenperature is, the
nore effective bleaching is. However, bl eaching for
general household laundry is carried out to renove
yel | ow spots on cotton fabrics due to sebaceous
matters or |eftovers of food
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including oil and pignent or the |ike on fabrics. For
such, 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 | ess than a 20 predeterm ned
value, it is determ ned that anmount of |aundry
articles is large, controlling the heating
tenperature to decrease. Accordingly, the water
whadcaipi BUaOpesatson after the hot water washing cycle
i's perforned safely and economcally. 25 Wile the
i nventi on has been shown and described with respect

1. to Ahgrﬁﬁeéﬁéée&%§ﬁﬁ%§“ﬂ§%Hl’eidbm ik 1Rg . under st ood
by those skilled 1n the art that various changes

anda nodifigat fonnmajabengade mh@h@@@n@@bar®rngafr@hanted

e the invention as defined in the
IO%Q?E§§§%ga%{%TnB -15 What is clainmed is: 1. A drum

type washtnguhaehaaelcahbylsupgortedoaary damn1M@vm£@hine

mafﬂ ?kaonggb rag slg % nl[)cj):_t%tlgnal %ﬁ%§;ia W@#gr otar

b &"dst i cal | Y2 sUppotPed "a TR RS Hg "ECTi e i potary
érbmdy, the water tub incorporating therein the rotary

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

a water drain unit for draining water from the water
tulbs; 7

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

a Temperature detector for detecting temperature of =z
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 1s operated so that a heating set
temperature of the heating unit is controlled to be lowered
when the increasing temperature rate detected by the

temperature detector is equal to and less than a

~16=



drum a water supply unit for supplying water into
the water tub; a water |evel detector for detecting
a water level in the 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 of a
washi ng water in the water tub; and a controller for
controlling wash, rinse, water- extraction cycles and
iod danad 101 niears MarigseC yieire rigo . the did th @ a teat &k she nelhen.
the wash cycle by receiving date fromthe

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
be I owered when the increasing tenperature rate
detected by the tenperature detector is equal to and
| ess than a -16 predeterm ned val ue during the hot
wat er washing cycle. -17
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