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DRUM TYPE WASHING MACHINE Field of the Invention 5 The present
invention relates to a drum type washing machine for performing each of

wash, rinse and water- extraction cycles by rotating a rotary drum
accommodating therein laundry articles. 10 Background of the Invention

Fig. 7 shows a conventional drum type washing machine. Hereinafter, its
configuration will be described. As shown in Fig. 7, rotary drum 1 provided

with a 15 number of dr erforations 2 its entire cylindrical wall is
incorporated in water tu%mg%ué%%t‘mwglé ﬂw@%&aﬁéﬁ%ﬁﬁ 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. Further,

fhe other20.erd Iereofiscixed to idler pulley 5. Rotary drum 1 is driven

to rotate by first motor 6 with a first rotational speed NI (e.g., 53 rpm)

during wash or rinse cycle. Further, rotary drum 1 is driven to rotate by
Sec_ondeQtO{DZé’g'gﬁé %WQQH?W'OQ%IISEP‘EQQ N‘_Zo(eg’&'pxgrg r@ggae washing
during a water- 25 extraction cycle. First and second motor 6 and 7 are
eanneeated toddlerpuliéy Anvia belts Scand 9 frespestively ciiterspulleyd iSswater -~
provided with two types of reduction ratios. To be more specific, first
FGLOR 648 eonrfected o first idlerpilieys sa&thabeed largE iduéioirrgtioda ting

Vvia belt 8 and thus e
thergln “lauhdly articles.

Background ¢f the Invention

Fig. 7 shows a conventional drum type washing machine.
Hereinafter, its configuration will be described.

As shown 1in Fig. 7, rotary drum 1 provided with a
number of drum psrioratiocns 2 on its entire cylindrical wall
is incorporated in water tub 3 such a way that rotary drum 1
is allowed to rotate therein. One end of rotating shaft 4
is fixed to & central axis of rotation of rotary drum 1 in
an approximately horizontal direction. Further, the other

end thereof is fixed to 1d
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drum 1 is
driven to rotate by first motor 6 with a first rotational
speed N1 (e.g., 33 rpm) during wash or rinse cycle. Further,
rotary drum 1 1s driven to rotate by second motor 7 with a
second rotational speed NZ2 (e.g., 1000 rpm) during a water-

extraction cycle.

First and second motor & and 7 are connected to idler
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5 rotates the rotary drum _ at a low rotational speed, whereas second

motor 7 is connected to second idler pulley 51 having a small reduction

ratio via belt 9 and thus rotates the rotary drum 1 at a high rotational

speed. Water tub 3 including water tub main body 3a having an 10
approximately circular cross section about rotating shaft 4 and

approximately circular water tub front plate 3b for covering an opening of

water tub main body 3a incorporates therein rotary drum 1. Rotary drum

and waterrubi3 are lconfiguesditochave=appseximately corneendric giculary 5 is
shapes 15 about rotating shaft 4 in a direction perpendicular to rotating

BRAT A9APproximatélyTecessed héatercharberds isgitovided afl@ »e more
bottom portion. of the water tub 3 to_accommodate therein heater 14, ey
Water fub 3 isLs‘usp"en%ied in washing Mmachine main ”bOody*Z(? 10 56 that i~
san meve ylefiright and to-angd-te : directions by sprngsdd:and #S and  thus
vibration generated during the water-extraction cycle is reduced by
vibrationsdamper ¢2& FBurtherwatectuba3 issuppotted byranti-eibegtion whereas
weight 13 for preventing its vibration %enerated during a normal 25

RISk AEtBh cyclbfrom DG Transferna 18 Wasting mBEHinE naii “2ving
body, LD and-alsa for. igucing avibpation,;2-generated duting ihe, o aces the
water-extraction cycle. Furthermore, by connecting one end portion of

water dramrhose 1610 a hottbmpartion ofiwatesdub3.and the other end

portion _ , ‘ o .
Water tub 3 including water tub main body 32a having an

approximately circular cross section about rotating shaft 4

b

and approximately circular water tub front plate 3b for
covering an opening of water tub main body 3z incorporatss
therein rctary drum 1. Rotary drum I and water tTub 2 are

configured to have approximately concentric circular shapes

about rotating shafit ¢ 1in a directi

Q

n perpendicular to
rotating shaft 4. Approximately recessed heater chamber 15
is provided at a Dbottom portion of the water ftub 3 to
accommodate therein heater 14.

Water tub 2 is suspended in washling machine mailn body

I.m.\

0 so that it can move in left/right and to-and-fro
directions by springs 11 and its vibration gsnerated during
the water-extraction cycle is reducsd by vibraticon damper 12.
Further water tub 3 i1s supported by anti-vibration weight 13

eventing 1ts vibration generated during a normal
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a tion cycle from being transferrsed %o washing

machine main body 10 and also for reducing a vibration
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thereof to water drain pump 17, washing water in water out 3 5 can be

drained out. in a -dower vicinity of heater 14, temperature detector 18 and
anti-overheating device 19 are fixed to a bottom portion of water tub main

body 3a. Approximately cylindrical packing member 20 is formed of a

flexible material such as rubber or the like and 10 connects an opening

portion of water tub 3 provided to correspond to a front opening of rotary

drum 1 and a front opening portion of washing machine main body 10,

gas engl: thereoflocated atthg waler.tub side being fixed to.outerHfront, oy o |
plate 3b. Furthermore, opening/closing door 21 is 15 provided at the front
openmg pertiomaf washirgnmachine imaindody 4@ Wates supply valvéc to a
22 supplies water into water tub 3. Controller 23 controls operations of .
fifst ad JecbndMotsie dift-7heter 14, wakst didhs pihpely, Wwater Portion

%‘%J%ngé’?'v@oz%é?{éqe @&eaﬂerﬁ%m@‘f‘?”i& a‘nsfzgigeswgdftztgrcycrlleswater tub 3

including wash, rinse, water-ex action or the Tike i sequence.(see, e.g.,
Japanese Ratept kaid-epen Apphcation NG, 110-263285). Anopemtior=r 14,
of the washing machine having the aforementioned configuration will now
BETHRSEABEE SAfET “ 25 BPEniAg de6r212 Tdundey aficles-aretlosdsdipto 19 are
iandrum 1. Afler (e operation s, nitated by luing on & -3 power

Switch (Mot sShown) and by manipul&ting'a start switch (Bt Shdwn)” = -

provided st the: captralier 23, watersupply sacking member 20 is formed
of a ZIlewible material such as rubber or <the like and
connects an opening portion of water tub 3 provided to
correspend to a Ifront opening of rotary drum i and a front
cpening 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 2Z supplies watsr into

]

water tub 3. Controller 23 controls operations of first and
second motor € and 7, heater 14, water drain pump 17, water
supply valve 22 or the like, thereby controlling a seriss of
cycles inciuding wash, rinse, water-extraction or the like
in seguence. (see, 2.4, Japanese Patent Lald-open
Applicatlon No. HI0-263285).

An  operation of the washing machine having the

aforementicned configuration will now be described. Rfter

~opening door 21, laundry articles are locaded into rotary

grum 1. After the operation is initiated by turning on a
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valve 22 is operated to supply water thereinto. The supply of water is
stopped when the water level detected by a water 5 level detector (not
shown) reaches target level and, then, first motor 6 is driven. As a
consequence of water being absorbed into the laundry articles during the
wash cycle, water gets replenished. Rotary drum 1 is driven to rotate at a
low speed by first motor 6 with a first rotational 10 speed NI, and the
laundry articles inside rotary drum 1 undergo so-called pounding motions
byweingslifted-tup and:-thendrapped.anteya sinfaceof avdter Suchdim switch
type washing machine generally includes functions for heating washing
Weitér t6adiigh temperatdfeito @hhafeé cleaning A5 effect®or to dastfey Surply
ger,r‘nfg cgggiq toothgrlg;é[g%:yhagticlg% !Ln S%Q% washing rqag%ine, e%tersum
a8 powered on to héa eLwasﬁ'nnE Waterin vv‘ate“rt}Ub%'tré“a targeP“ :
temperature;ands coptrals temperatre of washing-waterwith anaidiaf = water
temperature detector 18, necessitating a need for presence 20 of safety
tevice. Eertexample, ihhéatei b4 getsipowered ohzngdsenes of wasking then,
water in water tub 3 due to a breakdown of controller 23, a temperature |
friside Wit tb § would &BriGinally incréasE Before s fiappenda t8*  Being
boweyeecantkayerhaaring deyiee 19 unglions o powenoff REater L4 2s cye.e,
by disconnecting power supplied thereto, thereby prevenfing damages on
the-washing snachinie:or a fiegias arconseguencerof 1-4 ivashingweachine rotate
overheating.
at a low speed by first motor 6 with a first rotationza

'
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speed N1, and the lzundry articles iInside rotary drum 1
underge so-called pounding motions by being lifted up and
then dropped onto a surface of water. Such drum type

washing machine generally includes Zfunctions for heating

washing water fto & high temperaturs to enhance c¢lsaning

gffect or to destroy germs clinging to the laundry articles.
In such & washing machine; heater 14 1s powered on to heat

The washing water in water tub 3 to a target tempesrature and

1

controls temperature of washing water with an id o

Fh

W)

temperature detector 18, necessitating a need for presence

of safety device. For example, if heater 14 gets powered on

. in absence of washing water in water tub 3 due to a

brezkdown of controller 23, a temperature inside water tub 3
would abnormally increase. Before this happens, however,
anti-overheating device 19 functions toc power off heater 14
by disconnecting power supplied thereto, thereby preventing

camages on the washing machine or a fire as &z conseguence of
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After completion of the wash cycle, washing water is drained from water

tub 3 by operating water drain pump 17. in the rinse cycle, the same

operations as the washing cycle 5 are carried out. In the rinse cycle, the
operations including the water supply, the rotation of rotary drum 1 or the

like are similarly performed as in the wash cycle. During the

water-extraction cycle, rotary drum 1 is driven to rotate. at a high speed

by second motor 7 with a 10 second rotational speed N2 so that water on
Jhedaundry adicles is-squeazed;qu by a centrifugal force. At this time, if

the laundry articles are not arranged in a balanced manner inside rotary

drum 1xaktkaugharipratéingomembers sachy ashrotapcdrim vagatertub3oer 1s
the like vibrate, vibration 15 damper 12 dampens the vibration therefrom
Wiffingthe watdr- Bxir&ction"Gycte andl 4156 afti-vibFatibh it predefits the™ =7 -
vibrafion from. being transfeyred fa washigg machige main Jody, LQ durag cye1 e
the normal water-exiraction cycle. However, the conventional washing

aachine eply=has ant20 antkaverheating tleviee asyasafety device foprerations
powering off the heating unit during a situation in which the heating unit

IS BpERAted incalssertb st tRBRFAshing-WateF it the! Wateftubtatsed by + ©F
for example, a malif%rﬂﬁtioning of water_level detectoy.or contr |%i(5:éjite.

ne 11 re Sin Ti errQrmed as, 1o Lhe wash .
%ausmg Re Water drain 25 ﬁjurﬁp to maravertently drain the was ing water

from thewater, tuprz5 water-extraction cyecle, rotary drum 1 is

[

driven to rotate at a high speed by second motor 7 with a
second rotational speed N2 so that water on the laundr

articles is sgueezed out by a centrifugal force. At this

ih

time, if the laundry articles are not arrangad in a balanced
manner inside rotary drum 1, although vibrating members such
as rotary drum 1, water tub 3 or the like vibrate, vibration
damper 12 dampens the wvibration therefrom during the water-
extraction'cycle and also anti-vibration unit prevenﬁs the
vibration from being transferred to washing machine main
body 10 during the normal water-extraction cycle.

However, the conventional washing machine only has an
anti-overheating device as a safety device for powering off
the heating unit during & situation in which the heating
unit is operated in absence of <the washimg water In the
water tub caused by, for example, a mal functioning of water
level detector or control circuit, causing the water drail

pump to inadvertently drain the washing water Ifrom

4}

h

Y

water

tub.



Although the anti-overheating device is installed as a safety device, it

takes several minutes before it detects an abnormality in temperature and

powers off the heating unit. During those several minutes, however, the

temperature of the water tub may abnormally increase, damaging the

hausing grcausiag afire. Furthetetheianti-overheating deviceshas aed as a
sa£QUe-iMesuse-only sttugture, meaning that gnee-itisysed, It becomeSecrs an

non-usable, requiring it to be replaced for a normal operation of the ‘
ABROFERRing Maching SWRIthAS Chfb&rsdmBUHd" Sostly Summary Gt thed it
Durimyentiors Ehereforepémbodimients ofithecpresent imeentienseektore of the
wateRrOVide aﬂé%f“ _%(Bﬁc‘!ﬁ?é‘l’l%zm%@@@%&@@?“%%@??ﬂ%@“”@ﬁe housing or

. temperature inside a wab(‘aétub fr%m belng abnorm Ig/ |cheasf|quhln
causafidende of the washing Water in"the m?a?erltu%?r% {eriRg off & heating*2° 2
one-giiitwhensarrinticasingraie oba taamperatiretdetected by alteniperatared, 1t
beccdliector is-greaterdhan sopredeteminedvalugetheeghy-imyovMing a normal
oper 430N machine, safety without sagrifiging its gase of maintenance and.
PSTEost In acordance with a first aspect of tHe present invention, theré is

costappvided a drum type washing machine comprising: a cylindrical rotary

drum having a bottom surface and a rotating shaft in a horizontal or an

Sumg%ingg direction; a6 ¢ylindrical water tub, having a bottom surface, for

and

Therefore, embodiments of the present invention seek to
provide a drum Type washing machine capable of preventing a
temperaturs inside a water tTub from lbeing abnormally
increasing in absence of the washing water in the water tub by
powering off a heating unit when an increasing rate of a
temperature detected by a temperature detector 1s greater than
a predetermined value, thereby improving washing machine

safety without sacrificing its ease of maintenance and cost.

In accordance with a first aspect of the present
invention, there 1is provided & drum type washing machine
comprigsing: a cylindrical rotary drum having a bottom surface
and & rotating shaft in a horizontal or an declined direction;
a
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rotatably accommodating therein the rotary drum; a motor for rotating the
rotary drum; a water supply unit for supplying washing water into the
water tub; a heating unit for heating 5 the washing water in the water tub;
a temperature detector for detecting a temperature of the washing water
in the water tub; and a controller for performing each of wash, rinse and
water-extraction cycles by controlling the motor, the heating unit, the
water supply unit, the heating unit 10 being controlled by using data

inputted-frean the fermperaturgdeteglos whereip thecontraller pedermsa  sor
hot water washing cycle in which laundry articles are washed while the
washirg waterds dtreateth by sgntrolling the héatingamit; andrwhereiniptor for

the hot water washing cycle, the controller 15 powers off the heating unit
TP case BR intteadingTate ot the tepbiattire detBeted bythe temperdtike- Y19
gdetectaris, greater thap g predetermined yalue. Brief.Descrigtion ofthe . . ; 4

Drawings 20 The above and other objects and features of the present |

embodiments, given in conjunction with the accompanying drawings, in
Which €25 Fid.“1'Shovs aS/8rFcal erdss sectionalvieWsot a-dhumvfjper 0 the
Wa§hing;m%chine in accordance vlvith a first preferred embodiment the .
waiLer “TUuDy . an% a. CONTLIXrolley TOIT Der: Qlﬂlllﬁﬂ eatch oL wasn,
present invention; Fig. 2 describes a cross sectional view illustrating

rinse and water-extraction cycles by controlling the.motor,

the heating unit, the water supply unit, the heating unit

being controlled by using data inputted from the temperature

+h
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detector, wherein the contro r ‘performs a hot water

washing cvcle in which laundry articles zre washed while the
washing water i1s heated by controlling the heating unit, and
wherein in the hot water washing c¢ycle, the contreller
powers off the heating unit in case an increasing rate of

the temperature detected by the tfemperaturs dstector 1s

greater than a predetermined value.

Brief Description oI the Drawings

The above and other objects and features of the

.
il

become apparent from the following

-
[

present invention

=

description of preferred embodiments, given in conjunction
with the accompanving drawings, in which:
E

ig. 1 shows a verticel cross sectional view of a drum

type washing machine in accordance with &z first preferred
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principal parts of the drum type washing machine in accordance with the

first preferred embodiment; 5 Figs. 3A and 3B provide graphs showing
temperature changes detected by a temperature detector of the drum

type washing machine in accordance with the first preferred

embodiment; Fig. 4 represents a power-on/off time chart of a 10 heater of

a drum type washing machine in accordance with a second preferred
embodiment of the present invention; Fig. 5 offersa power-on/off time

Shastieta heater a dum pe-washingsnachine in accordance with a third
preferred embodiment of the present invention; 15 Figs. nA to 6C illustrate
power-0n¢off timeletrartsiok heatersraf drurs typeiwashlings msachinesintrating
accordance with a_fourth and a fifth preferred embodiment the present ,
RAVENtor: and g =P setsFortfr averticaitross Se&tiond Hiew 6f a P ine i

£opventignal drum.type washing machine. Detailed Deseription of the

Preferred Embodiment Hereinafter, preferred embodiments of the present
25 invenipn.wiltke desearibed ingdetai with referenee tethe ageompanying:ture
drawings. Detailed explanations of parts -B identical or similar to those |
Heseaped 4§ i Eaehtiortal "éxafpRWIN De BMiRtEd Candliketfeferered Tvpe
numerals will be .used therefor. However, the present jnvention is not __ _ ,
washing macnline in accordancg WiT Che IrTET prelisrread
embodiment;

Fig. 4 represents a power~on/off time chart of =&

heater of a drum type washing machine 1n accordance with a

second preierred embodiment o tThe present invention

(8N

Fig. offers a power-on/off time chart of z heater of
a2 drum tTyps washing machins 1in accordance with a third
preferred embodiment of the present invention:

Figs. 6A to 6C illiustrate power-on/off time charts of
heaters of.drum type washing machines in accordance-with a
fourth and a £ifth preferred embodiment of ths pressnt
invention; and

Fig. 7 sets forth a vertical cross secticonal view of a

conventional drum type washing machine.

Hereinafter, ©preferred embodiments of the present

i}

invention will be descriped in detzilil with refsrence to the

accompanying drawings. Detailed explanations of parts
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limited to those preferred embodiments. (First preferred embodiment) Fig.

1 shows a vertical cross sectional view of a drum type washing machine

in accordance with a first preferred embodiment of the present invention;

Fig. 2 describes a 10 cross sectional view illustrating principal parts of the

drum type washing machine; and Figs. 3A and 3B provide graphs

showing temperature changes detected by a temperature detector of the

drum type washing machine. Specifically, Fig. 3A describes a situation

where 8- 15 water, t%ISJMeQWIm%%Igr Wé%a%géﬂ 3B depiCts B vent ional
situation where there is no washing water present in the water tub. As
diustrated inLEig. hecylindricabirotamydrumi24 hagingea bottomnstrtace isi11 be
provided with a number of drum 20 perforations 25 on its entire cyllndrlcal
WiCand-BRB5S fistalled RSI8E Hiater tB26 Fr&RENa waytRgtiEson  1s not
allowed to rotat%thereln Eurthgr C{otar drum 24 has a rotating shaft

“(cenjtra”l axis of ro\fatlor’r:)3 ?prowded at%he cenfer of rotation thereof such
that a direction of the 25 central axis of rotation thereof is declined toward
a rear portion of the washing machine. Rotary drum 24 is driven to -9
rotate inl forvardrapeidsackevaramirections Wa rotating shaft 27 connected

to motor 28 installed on an outer bottom gortlon of water tup 26, Several
agltatloh“kﬁadg g‘ a vertical css sectional view of a drum

type washing machine in accordance with a
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embpodiment o©f the present invention; Fig. 2 describes a
cross sectilonal view 1llustrating principal pazrts of the
drum type washing machine; and Figs. 3A and 3B provide
graphs showing temperature changes detected by a temperaturs
detector of the drum type washing machine.

Specificalily, Fig. 32 describes a situation where a
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whereas Fig. 3B depicts a

situation where there 1s no wash.mc:f water present in the

As illustrated in Fig. 1, cylindrical rotary drum 24
having a bottom surface iIs provided with a number of drum
perforations 25 on 1ts entire cylindrical wall and also is

inztalled inside water tub 26 in such a way that it is

-l

zllowed to rotatse therein. Further, rotarv drum 24 has a
rotating shaeft (central axis of reotation) 27 provided at the
center of rotation thereci such that a direction of ths
central axis of rotation thereof is declined toward a rear

portion of the washing machine. Rotary drum 24 is driven to
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provided on an inner wall. of rotary drum 24, thereby 5 facilitating to

agitate laundry articles. An Opening formed on an upward slant surface of

a front portion of water tub 26 can be opened and closed by door 30. By
opening door 30, laundry articles can be loaded into and unloaded from

rotary drum 24 through water tub 10 laundry loading /unloading opening

31 of water tub 26 and rotary drum laundry loading/unloading opening

24a. Since door 30 is provided on an upward slant surface, a user can

dgad and unigad ihe laundey arliclesyithout bending fown. Water 0 26 crasze
is suspended In washing machine main body 15 32 so that it can rock in
deft/right aedite-and-fro directions by spring381ant isssuppartedthysr  bottom
damper 34 for dampening its vibration. Further, by connecting one end
rporticrrdf water didi conduit 35 to aTeWEE pertién bf AvateF tup 28 @m 2° are
the other end portion thereof to water, 20 drain valve 36, \é\{gs%ing?/\ﬁater N ven
Riater ftib 26 ¢an &' draifed therethrough’ Wéte?“sub/ply valve 37 -/ UERERY
sypplies waterinto, water h-26 wia-water supply conduit 38. Water level
detector 39 detects a water level in water tub 26. There is provided, at

inner Idwer pottioimef waterntabl 26;7a heater 26 thaatirgamit) 14 iciuding o2 2
a sheath heater for heating the washing water or the like. -10 Moreover,

SONTrolI & 47 i profided &t & fower portion “6f washingHnachind ftain sodkF > Y
é%%¥”§%¢a5§yngﬁgmf%§ door 30, laundry articles can be lcaded
into and unloaded from rotary drum Z4 through water tub

-~

laundry leoading/unloading opening 31 of water tub 26 and

rotary drum laundry loading/unloading opening Z4a.

U
},J
jo]
9]
o

door 30 is provided on an upward slant suriaces, a ussr can
locad and unlocad the laundry articles without bending down.

Water tub 26 is suspendad in washing machine main body

32 so that it can rock in left/right and to-and-Ifrc
cirections by épring 33 and is supported by damper 34 for
dampening its vibration. Further, by connecting one eand
portion of water drain condult 35 to a lower portion of
water tub 26 and the other end portion thereci to water
drain valve 36, washing water in water tub 26 can be drained
therethrough. Water supply valve 37 supplies water into

Ees
wat

{0

r tub 26 via water supply condult 38. Water level

detector 29 detects & water level 1in water Tub Z&. There is

|-+

o)

rovided, at inner lower portion of water tub 26, & heater

eatin

iny
0]

unit) 14 including a sheath heater for heating the
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display unit 47a of controller 47 are provided at an upper portion of

washing machine main body 32. 5 in the first preferred embodiment,

although rotary drum 24 has rotating shaft 27 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 24 with rotating shaft 27 10 may be placed such that the direction of

the central axis of rotation thereof is approximately horizontal to the

washing machine. Hereinafter, configuration of the heater (heating unit)
and the' SHtEoVEheating device Will bé deScibed with “15 reférendd 16 Fif “ =+ 0
2 dllustrating, & cross,segtional view,of pringipal pars. Heater.attachment . oo
plate 40 is fixed to one end portion of heater 14, and screw 44 provided
withseguring: ptate 43 as'a unit is-attdched 40 heater attachiient plate® upper
via 20 packing member 41 by nut 45, securing plate 43 being inserted

s héaferdnsettion Hote A2 Foraed Wété?ﬂ?g/ZQ.zAfter inserting heater

14 into heater.accommodation _chamber 15, packing material 41 is e
compressed betweén heatef 'Téft%a]é r%%ﬁft p arf%jﬁgla%dns“e’curian*gtp ateqs TOTETY
By serewingrus 45:25% Compressee:-packing material 44 swellsrouwarghser of
thereby fixing heater 14 to water tub 26 and making heater insertion -11
helex42 watdrtighe Thesothér dricipoition ofheater dariscl the central axis

£z

of rotation thereof 1s 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 axls of

rotation thereof 1s appreximately horizontal To the washing
machine.
Hereinafter, configuration of the heater (heating

unit) and the anti-overheating device will be described with
reference to Fig. 2 illustrating a cross sectlonal view of
principel parts.

Heater attachment plate 40 Is fixed tTo one end portion
of heater 14, and screw 44 provided with securing plate 43
as a unit 1s attached to heater attachment plate 40 via
packing member 41 by nut 45, securing plate 43 being
inserted into heater insertion hole 42 formed at water tub
2a. After inserting heater 14 into heater accommodation
chamber 15, packing material 41 is compressed between heater

attachment plate 40 and securing plate 43 by screwing nut 45,

=

Compressed acking material 4 swells outwardly, tThereb
- -

fixing heater 14 to water tub 26 and making heater insertion

{
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engaged with heater fixture 46 provided in heater accommodation
chamber 15. Heat generated by the heater is transferred from heater
fixture 46 to anti-overheating 5 device 19 configuring an anti-overheating
means attached to water tub 26 via heater accommodation chamber 15
and water tub 26. Moreover, temperature detector 18 is fixed to water tub
26 such that its detecting portion faces an inner portion of heater
accommodation chamber 15. 10 An operation of the wash cycle in the
aforementioned _configuration will now be described. After opening doar - , .
"5 To load AUy aFGcies i Tolary Sram 2 and frAIG oft apower 14 S
Swtch(not shown) , an-gperatiorrisdnitiated by gmanipylating @ statty,  heater
switch (not shown) provided at input 15 unit 47a and water supply valve
[BF-isrdriveatosupplyaseter thereto. Vien apredetémdined watet levebissr 13
detected by water level detector 39, the water supply is stopped to drive |
‘Thétor 287 Atthis tirfd” since\witer isad<otbéd in‘i&p theaufidry arficigs 2 =+n9
dbe water-lgvel deeteases, requiring, 20 replenishing theregf ASWater, cnag to
decreased is repleniShed, rotary drum 24 is driven to be rotated by motor
w8with autotation-speed eand, also;dhetatmdiyarticlesnaeecommodatedwatex
therein are lifted up and dropped upon a surface of water, which is

Seccailed pdlEidify AlotiorS2BARRE WasA yEle - edntréller A7 carAés bttt water
Aot water washing,cycle during which washing waer js heated by 312

rTiloh #Ti inner

portion of heater accommedation chamber 15.

An operation of the wash cycle in the aforementiconed

¥

configuration will now be described. After opening door 30
to load laundry articles into rotary drum 24 and turning on
a power switch (not shownj, an operation 1s initiated by

manipulating a start switch (not shown! provided at input

drive moteor Z8. At this time, since water 1s adsorbed into
the laundry articles, the water level decreases, reqguiring

replenishing therect. As water decreased 1s replenished,

i
rt

o

8%

ary drum 24 1s driven to be rotated by motor 28 with a
rotation speed N and, also, the laundry articles
accommodated therein are l1ifted up and dropped upon a

surface of water, which is so-called pounding moticn.

3

In the wash c¢ycle, controller 47 carries out a hot

bt
-
o

water washing cycle during which washing water 1s hesated by
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controlling heater 14 and the laundry articles get washed. in the not water
washing cycle, the washing water in water tub 26 is controlled and heated
to a target temperature by detecting the temperature with temperature
detector 18 by 5 powering off heater 14 when an increasing rate of a
temperature detected by temperature detector 18 is greater than a
predetermined value after heater 14 is powered on. Normally, heater 14
is powered on when the washing water is present in water tub 26. At this
time, referring to a 10 temperature change detected by temperature

N

U8tECtSH18; THe THidreating Tafe ot the tempaHitire'is aboutd BK 5% tery'25hed -
seconds, as,shown 1. Fig, 34 which s much smallec than g cpiticalvalye .. .
of 4K. Accordingly, controller 47 detérmines that it is in a normal state

ang cortinlies tocapy dudherkd Netavater washing-eycletHereitp dotature by
example, if heater 14 is powered on in absence of the washing water in
Walérthb 26 duedto achFsaidiowrFof toritfolldrdptsmperaurédngigecr 18 by
wg&(aerggb 26 r%gidlyrjggr#eaa;sesﬂdyrin%‘gepﬁeriogpﬁmgr%hggaQQ%ter 14 is 20 of =
powered an. At this time, the temperature change detected by® - -
temperature detecior18 becomes larger-and the ingreasing -ratesof {he greater
temperature is 5K per ten seconds, as shown in Fig. 3B. Since the

Incegasing varcsfthenenperatarel desclibed abowd isrlargér than fevered on.
critical value aof 4K, 25 controller 47 determines it is in an abnormal state

HRd Gowers GtFRe&ter 14, therdly ieventig A Guerneatinorans “acer s

present in water tub Z26. A%t this time, referring o a

temperature change detect
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increasing rate of the temperature is about 0.5K per ten
seconds, as shown in Fig. 3A, which i1s much smaller than =&
critical value of 4K, Accordingly, controller 47 determines
that it is in a normal state and contilnues to carry out the
hot water washing cycle.

Herein, for example, 1 heater 14

i
’_s
mn
e
9]
£
[
I
(D
(3,
&
o
)

absence o©f the washing water 1in water tub 26 dus to =z
breakdown of controller 47, temperature inside water tub 26
rapidly increases during a pericd time when heater 14 is
powered on. AL this time, the temperature change detected
by temperature detector 18 becomes larger and the increasing

rate of the temperature is K per ten sszconds, as shown in

controllier 47 determines it iz in an abnormal state and

powers c¢if heater 14, thereby preveniing an overhsating or a

_13_
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-13 fire. in addition, by providing information of the abnormal state, a user
is informed of a malfunction of the washing machine. As described above,
in the first preferred embodiment, 5 temperature detector 18 detects the
increasing rate of the temperature as the wash cycle is initiated in
accordance with the first preferred embodiment. Therefore, even if

heater 14 is powered on in absence of the washing water in water tub 26,
heater 14 can be powered off as a consequence 10 of temperature
detector 18, in%tfgwaglofrantiéovetr)h%%tiin . device ;L.Qtdgt&eﬁctipg C’gne abnormal .
state. Accordingly, itis- possible to minimize the abhormal increase of the o
temperatute and further to,avoiddamages;of the washing.machine;d5 s shing
addition, since the washing machine can be used without replacing the
aat-oveeheating device with a new one, it is possible to enhance the

safety of the washing machine without suffering from a troublesome

maintenanceFoTk ot cosPihtreasd terafrbmr 26 Furfier 2By Providing —ment
%{%@F&%Mé@%’t@%@?r ¢an he.nformed pfta malippgion of the: . o+ <.
washing machine quickly. Thus, a repairman can quickly discover a
hreakdownuofothes comiporents (exg.cihe water levet detestor)ithroaghordancs
an inspection. 2J

with the filrst preierred embodiment. Therefore, even 1I

heater 14 1s powered on in absence ©

Fh

the washing water in

water tub 26, heater 14 can be powered off as a conseguence

of temperature detecter 18, instead of anti-cverheating
device 19, detecting the abnormal state. Accordingly, 1t is
possible to minimize  the abnormal  increase ©f  the

temperature ancd ZIurther to avoid damages oI the washing

In addition, since the washing machine can be used
without replacing the anti"overh@aﬁingldevice with a new one
it is possible to enhance the safety of the washing machine
without suffering from a troublesome maintenance work or a
cost increase therefrom.

Further, by providing the abnormal state, the user can
pe informed of a maifunction of the washing machine guickly.
Thus, a repairman can guickly discover a breakdown of other

components (=.g., the water level detector) through an

(Second preferred embodiment)



(Second preferred embodiment) -14 Fig. 4 presents a power-on/off time

chart of a heater (heating unit) of a drum type washing machine in

accordance with a second preferred embodiment of the present invention.

As shown in Fig. 4, a controller shortens at least a first 5 power-on
predetermined time of a heater (heating unit) as a number of cycles

increase. Other configurations are same as those of the first preferred
embodiment. An operation of the washing machine having the

aforementioned configuration will now be described. Since 10 basic ,
operatiohd of the“#&sIF Bydle ard’S4RE a8NGse of thBFirstptéferrad & Neater

mbaodimen xplanation.thereof will be, omitted. As shown in.Fig. 4, . rce

ﬁ?a‘é%ég"i% isﬁg%r}igalﬁ/‘p}we@gg%n g%&“ ofvf%l%}fwl t%atnk%%age_r%ﬁl i'ls"%m%ergd canc
wn-for a first dbpredetesmined timede On80-seconds};apd pewered offention.
for a second predetermined time (e.g., 90 seconds), and the cyclic 4
owerwrioft Bperation 6f heatéioTs BPperfofmed fer@ Predéterniingd & Irst
number of cycles. Further, the washing water, in water tub 26 is contgqllgg as 2

RiRestad 16 B15rget 20 temperatire by detScting the temperatare with

iemperatyre detectar 18, Fhatds, heater, 14 isccyclically.-powesied on-@ndame as

off such that heater 14 is powered on for the first predetermined time

e 280 Secarrds) andpowertd:ofEfor ahesacord predetermined time

(e.g., 90 seconds) at a first  _ . o . , .
An opefation of the washing machine having the

aforementioned configuration will now be described. Since

basic operations of the wash cycle are same as those of the

first preferred embodiment, an explanation thereoi will be

As shown in Fig. 4, heater 14 is cyclically powered o
and off such that heater 14 is powered on for a firsc
predetermined time (e.g., 80 seconds) and powered oIii for a
second predetermined time (e.g., 90 seconds), and the cyclic
power—-on/off operation of heater 14 1s performed for =z
predetermined number of cycles. Further, the washling water
in water tub 26 1is controiled and heated to & target
temperature by detescting the temperature with temperature
detector 18. That i1s, heater 14 1is cyclically powered on

and off such that heater 14 1s powered on for the first
predetermined time (e.g., 80 seconds) and powered ofi for
the second predetermined time (e.g., 90 seconds) at a first

cycle, as exemplarily illustrated in Fig.

=y

At a sscond

cycle, heater 14 1s powsred on for the first predetermined
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25 cycle, as exemplarily illustrated in Fig. 4. At a second cycle, heater 14
is powered on for the first predetermined -15 time (e.g., 40 seconds)
reduced to a half of the aforementioned first predetermined time at the
first cycle and powered off for the second predetermined time (e.g., 90
seconds) Further, after a third cycle during which heater 5 14 is powered
on and off, as .~.. the second cycle, heater 14 is powered on
continuously. Herein, for example, if heater 14 is powered on in absence
the washing water in water tub 26 due to a_breakdown of controller 47, _

thB%empérature inslde wAeF TG540 26 SHARTY ihcreases Guringfwhich >~
Neater 14 .is powered op. forthe firstpredefermined img £€.95, 8071 rot cyel
seconds). Since, however, heater 14 is powered off for the second
Fredetermined time (e£gy 90rsecoads), thevinerdase ofitheedemperatyre. g., 90
inside water tub 26 is suppressed. Herein, such 15 operation is performed
F6Faprédeterminetl ifimberioficycies “eg Cthre& time Sy White Héater 1483tex
s powered on for the first predetetnined time (e.a..80.seconds), the. ...
temperature” change detected by temperature detector 18 is5K per ten
secopds assheowndipHign3B.Snge the temperature change 20 is larger

than the critical value of 4K, controller 47 determines it is in an abnormal

state ahérebter 149 madeérte o powerddsoit; tereldy prévermigand on in

verheating or a_fire. 4 , . ;
alsence %%? tThe washing water in water *tub 26 due to a

*
6}

¢

breakdown of controllier 47, the temperature inside water tub

26 scharply increases during which heater 14 1is powered on
for the first predstermined time (e.g., 80 seconds). Since,
however, heatsr 14 is powered off for the second

predetermined time (e.g., %0 seconds), the increase 0f the
temperature inside water tub 26 is suppressed. Herein, such
operation is performed for a predetermined number of cycles
{é.g., three times). While heater 14 is powered on for the
first predetermined time (e.g., BD seconds), the temperaturs
change detected by temperature detector 18 is 5HK per ten
seconds as shown in Fig. 3B. Since the tTemperature change
is larger <han the critical wvalue c¢f 4K, controller 47
determines it is in an abnormal state and heater 14 1s made

te be powsred off, thereby preventing an overheating or a

Since the power i1s continucusly supplled to hsater 14

after the c¢yclic power-on/off operation of heater 14 is

performed for a predetermined number of cycles {(e.g., thres
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Since the power is continuously supplied to heater 14 25 after the cyclic
power-on/off operation of heater 14 is performed for a predetermined
number of cycles (e.g., three 16 times) , time required for heating the
washing water in water tub 26 is almost same as that required when
heater 14 is continuously powered on from the beginning. As described
above, heater 14 is cyclically powered on 5 in the second preferred
embodiment. Accordingly, in case heater 14 is powered on in absence of
the washing water in water tub 26, is possible to minimize an abnormal

indiéase of tHertehTpiatiré inside Water tUB 26 oniidd ¥§ a'case o Water
where heater 14,ig continugysly powered on. makingit 10possiplesto.r 14 i<
prevent damages to the washing machine. Moreover, since the washing
machine:ean be usedswithoutreptacing the artzaverheating device with a

new one, it is possible to enhance the safety of the washing machine !
without3efféfRg frorta tdtdEsonEmaliterdnceSwEiKk ot ‘arf 154nEreEgess ©n
TP,CQ%EieBeggceg 'n%%gﬁ‘-%?gg:%é IS %qglélgy?lé%l)g Powﬂggoo,pd%[;?%gle in case
cyclic poweér-on/o opera‘tlon IS per?ormed”%r a predetermined number of
cyGles (e.q4 three fimes).dime requireg-for heatingrthe mashingnwater e ter in
water tub 26 is 20 almost same as that required for a case in which heater

¥4 tiscontmuoudly poweredion fromsthebeyinring, Makibg: péssible toa-normal

achieve a safety of the washing machine . .
increase of the temperature i1nside water tub 26 compared to

case where h

0]
(]

zter 14 is continuocusly powered on, making it

i)

t

possible to prevent damages to the washing machine.

0.

Moreover, since the washing machine can be use

without replacing the anti-overheating device with a nsw on

¢4

it is possible to enhance the safety of the washing machine

without suffering from a troublesome maintenance work or an

-

noreass in cost.

Besides, since heater 14 4is continuocusly powered on

Fh
t

f=)
=

=

the cyclic power-on/off ocoperation is performed Ior a

8k}

predetermined number of cycles (e.g., three times), time
reguired for heating the washing water in water tub 26 is
almost same as that reguirsed for a case in which heater 14

is continucusly powered on from the beginning, making it

possible to achieve & safet of the wzashing machine

v

regardless of a time reguired for the wash cycle.

{Third preferred embodiment)

Fig. 5 represents a power-on/off <time chart of

o3
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regardless of a time required for the wash cycle. 25 (Third preferred
embodiment) Fig. 5 represents a power-on/off time chart of a heater
(hewing unit) of a drum type washing machine in accordance with a third
preferred embodiment of the present invention. As illustrated in Fig. 5, the
controller shortens at least a first power-on predetermined time a 5 heater
(heating unit) as a number of cycles increase. Other configurations are
same as those of the first preferred embodiment. An operation of the
nwashing machine having:the aforerpentiongd configuration Wilknow:he.i n=  in
described. Since 10 basic operations of the wash cycle are same as
athose ©f the first preferred embodirdrt; an@xphaipatiomrerecfwillhe present
.omitted. As shown in Fig. 5, heater 14 is cyclically powgred on andoff
isu@rthaPheater T4is powerd8 Ght R thefirst A5%predetermingdl ifign =x ot ter
£.9., 80 seconds) and powered, off fo second predetermined.tim of
S%é?gf.f 90 %e%énd“s% At a first cycle. A%é‘%sge%:o%% %%% ?ﬁéa‘tgglirﬁgi% e
reychieally pewered; onrand off such thatbeater 144s powerecherrfardbe Other
first predetermined time (e.g., 60 seconds) which is shorter than 20 80
gechnds of the fifst @ycte andpowered BiffertheSechid pretefermipedierre
timeégree. ., 90 seconds). Further, at a third cycle, heater 14 is cyclically
G&Rﬁ t rgec?h‘and off such that heater 14 is powered on for the first

predetgrmingddime i o, of <the washing machine having the

U

o3

aforementioned configuration will now be described. Since

basic operations of the wash cycle are same as those of the

Fh

first preferred embodiment, an explanation thereof will be
omitted.
As shown in Fig. 3, heater 14 is cyclically powered on

and off such that heater 14 is powered on for the Tirst

predetermined time (e.g., 80 seconds) and powered oIf Ior

the second predetermined time (e.g., %0 seccnds; at a Iirst

rt

cycle. At a second cycle, heater 14 is cyclically powered

=

on and off such that heater 14 is powered on for the Ifirst

predetermined time (e.g., 60 seconds) which 1s shorter than

.

80 seconds of the first cycle and powersed off for the second

b

predetermined time (e.g., 90 seconds). Further, at & third

t

cycle, heater 14 1s cyclically powered on and off such that

heater 14 is powered on for the first predetermined time
{e.g., 40 seconds) which 1s shorter than 60 seconds of the

me and powered off for the second predetermined

}--

second

i

time (e.qg., %0 seconds). Thereafter, heater 14 1s

a1



10

-
N

%)
S

(e.g., 40 seconds) which is shorter than 60 seconds of the 25 second time

and powered off for the second predetermined time (e.g., 90 seconds).
Thereafter, heater 14 is -18 continuously powered on, and the washing

water in water tub 26 is controlled and heated to a target temperature by
detecting a temperature thereof with temperature detector 18. Herein, for
example, if heater 14 is powered on in 5 absence of the washing water in

water tub 26 due to a breakdown of controller 47, the temperature inside
Gfet T 26 EhatpiiFintreases wHilg heafer 1438 pbieteti o for'thd First =~
Aredetermined time (¢.9., 80 segonds). Since, howeyer, healeldddSzcure by
powered off for the second predetermined time 10 (e.g-, 90 seconds), the :
daereaserof the temperadureripsidecwatef tuld 26 is suppressed.cAtdhissctor 18.
time, although the heater (heating unit) is already heated to certain ‘
temperature: an oVerhedtiffot-tie hedtercan b prévented Pvered on in
shortening the first predetermined time of the second 15 cycle par -
16 that@.g° 60 Eg on‘c’isa)sgﬁﬂg firsf &yele. Moreover at & %h%irdc%)ale%%j -0
iheaterld is pewergd-qn fordhe 4first predetesminacktimede 0h,4Qic water tub
seconds) which is shorter than than of the second cycle, making in

Dhossibtertal prevent e overhbatiing ofthe toatet. 205ASaEscrived @bover the
in the third preferred embodiment, the power-on time fghe heaterisset
by onsidsiig- et intreade tempefature ot the %%ﬁgesr. Accordingty, ‘iepls‘“ Bves,

heater 14 is powered off for the second predetermined time
(e.g., 90 seconds), the increase of the temperature inside
water tub 26 1s suppressed. At this time, although the
heater (heating wunit) 1s already heated t0o &, certain
temperature, ah overheating of the heater can be prevented
by shortening the first predetermined time of the second
cycle compared to that (e.g., 60 seconds) of the first cycle.
Moreover, at a third cycle, heatsr 14 is pbwered on for the

first predetermined time {

o

.g., 40 seconds) which 1is
shorter than that of the second cycle, making it possible to
prevent the overheating of the heater.

As described zbove, in the third preferred embodiment,
the power—on time of the heater is set by considering the
increase in temperature of the heater. Accordingly, it is
possible to prevent the temperature of the heater from being
excessively increasad in a situation where heater 1s powered

on in absence of the washing water in water tub 26, thereby

g

preventing the cut off of anti-overheating device 19.
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possible to prevent the temperature of the heater from being excessively
increased in a situation where heater is powered 25 on in absence of the
washing water in water tub 26, thereby preventing the cut off of
anti-overheating device 19. -19 Further, an abnormal increase in the
temperature inside water tub 26 can be minimized, thereby preventing
damages of the wasting machine. 5 (Fourth preferred embodiment) Figs.

6A to 6C illustrate power-on/off time charts of a heater (heating unit) of a

drum type washing machine in. accordance with afourth preferred. ... ... 4.
:eurﬁg]‘é’&l’{r’%fentc‘oz} th‘:‘éybpnr(é‘érenrcfti invention. 10 Fig. 6A ”s%%ws'éj I%ﬁ*?lsger_’r %vﬁé?é an 5%
Japytvoltage of the -heaterina powered-em state is srpallerthan 20dMiages of
Fig. 6B illustrates a case where the input voltage thereof is greater than
wrequabktol 2@7 veand smaller than 235 V; and Fig. 6C describes a case

where the input voltage thereof is 15 greater than or equal to 235 V. In

the fourth preferred embodiment, there is provided an input voltage
measurjng, unit.for measuring an inpuf; yoliage value of the heating unit

and, further, the controller sets at least a first power-on predetermined

time 20raftbe heater {heatinglunit} ‘aceardingtedhe inplt ¥dltagenvaluezrts of
measured by the input voltage measuring unit. Other configurations are ‘
%aﬁ@%%ﬁ%oé@%ﬁﬂﬁ?ﬁspﬁﬁﬁéwéﬂf-a drum type washing machine 1in

accordance with a fourth preferred embodiment of the present

invention.

Fig. 64 shows a case where an input voltage of the
heater in a powered-on state is smaller than 207 V; Fig. 6B
illustrates a case where the input voltage thereol is
greater than or egual to 207 V and smaller than 235 V; and

ig. 6C describes a cass where the input voltage thereol is

an  input voltage measuring unit for measuring an 1nput
voltage value of the Theating unit and, ZIurther, the
controllsr sets at lesast a first power-on predetermined time
of the heater {(heating unit) according to the input voltage
value measured by the input voltages measuring unit. Other
configurations are same as those of the Ilrst preferred
embodiment.

An operation of the washing machine hnaving the
aforementioned configuration will now be described. Since

basic power-on operations of the wash cycle ars same as
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embodiment. An operation of the washing machine having the 25
aforementioned configuration will now be described. Since basic

power-on operations of the wash cycle are same as -20 those of the

second preferred embodiment, an explanation thereof will be omitted. As
illustrated in Fig. 6B, heater 14 is cyclically powered on and off such that

heater (heating unit) 14 is 5 powered on for the first predetermined time

(e.g., 80 seconds) and powered off for the second predetermined time
8.9:-905eCands) in.case, for, example. the input yoltage valug isgreater .+ s o,
than or equal to 207 V and smaller than 235 V. Referring to Fig. 6C,
theater14 is.poweeedsan farthe 10 first predetermined time (e.g., 60

seconds) and powered off for the second predetermined time (e.g., 90
secondsy inicesestieimpiit voltage\ialue §$ gredter #fah of equdt to23Bcatly
as a high voltage, thereby suppressing a sharp increase in. temperature.
=t reef,%asoghogvrﬁ in Fig: 65\?%9‘0%% fhe 1%Wﬁ§6t‘vol age value is glrﬁélyler !
Jdhan 204 V as a lewevoltage, for.example.dthe insufficient heatdissipation, , 50
of the heater caused by the low voltage is compensated with time by

s=pplying powertodveatert4 fof theffirst predetenined tipedege2ned time
seconds). 20 As described above, by setting the power-on time of the

Heater actordiiy 5 f inplit VoRage chidiige S&ifdlking: - =PPuUt voltage

value 1s greater than or egual to 207 V and smaller than 235

.;

V. Referring toc Fig. &C, heater 14 is powered on for the
first predetermined time (e.g., 60 seconds) and powsred oif
for the second predetermined time {e.g., 90 seconds) in case

the input voltage value 1s greater than or egual t

O
[RW]
(V%
€3]
<t
)
in

2 high wvoltage, thereby suppressing & sharp increase in
remperature. Further, as shown

. . - . "
in Filg. BA, 1n case the

input voltage value 1s smaller than 207 V as a low voltage,

F+h

<

[

example, the insufficient heat dissipation of the heater
caused by the low voltage is compensated with time by

applying power to heater 14 for the first predetermined tim

[N
&2

{e.g., 120 seconds).
Zs described above, by setting the powsr-on time of

the heater according tc the inpu

T
<
O
[l
¢t
jay)
L]
1]
1§
1y
i
i3
(o]
[}

allowing
i

the cyclic power-on/off operation tTo be carried out Zfor a

predetermined number of cycles and detecting the temperaturs

¥

by using temperature detector 18, the washing water

tub 26 is heated to a target temperature.
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the cyclic power-on/off operation to be carried out for a predetermined
number of cycles and detecting the temperature by using temperature
detector 18, the washing water in water 25 tub 26 is heated to a merger
temperature. Herein, even when heater 14 is powered on in absence -21
of the washing water in water tub 26 due to a breakdown of controller 47,
since at least the first predetermined time is set according to the input
voltage value, an excessive temperature increase of the heater (heating
unlt) can be 5 avoided by considering a different output of the heater

%decording 6 theimplitvditage Valie: A% described abtvertheffirst sakdown of
Qredetermined;ime can e set by copsidering theﬂéﬁersﬂég‘étp%& ofithes «ime
heater ‘according to the input voltage value in the fourth preferre
:embodimantc d herefgre: evermmwhembeaterd4iispowered 08,in abseneezssive
of the washing water in water tub 26, it is possible to minimize an
atoriTRl Hcteabt of H36 fenfplrafiire inBidet watef ifis 261 As &Padult, can be
dam% ges t the washl 8g}machlne can ?e av0|ded 15 In addltlon P
quu%k %etegtlng norma state rega diéssof the hange of thé mpuri
Moltage \@I}uecc;he hh,eatgbg%n be pog\@eéeq off,.As a result, a user can feel
safe in using the washing machine. 20 (Fifth preferred embodiment) Flgs
6A to 6C offersgowédresh/afbtime chafts of @ rst predstermined time can

be set by considering the gdifferent output oI tThe heater

according to the input voltages wvalue in the IZourth preferr

e}

®
L

embodiment. Therefore, even when heater 14 is powered on in
absence of the washing water in water tub 26&, it is possible
to minimize an abnormal increase of the temperature inside
water tub Z6&. As a result, damages to the washing machine
can be avoided.

In addition, by guickly detecting the abnormal state

regardless of the change oI the input voltage wvalue, the
heater can be powesred off. Rs a result, a user can Isel

safe in using the washing machine.

(Fifth preferred embodiment)

Figs. 6A to 6C offer power-on/off time charts of a
heatesr (heating unit) of & drum type washing machine in
accordance with a fifth preferred embodiment of the present
invention will be described.

As shown in Figs. 6A to 6C, a controller shortens at

least a first predetermined time as an input voltage valus
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heater (heating unit) of a drum type washing machine in accordance with
a fifth preferred embodiment of the present invention will be described. 25
As shown in Figs. 6A to 6C, a controller shortens at least a first
predetermined time as an input voltage value -22 measured by an input
voltage measuring unit increases. Other configurations are same as
those of the first preferred embodiment. An operation of the washing
machine having the 5 aforementioned configuration will now be
described. Since basic power-on operations of the wash cycle are same

IE8 THESE of the sédondpreferred emBotimeRt &R BxpiZnatibht theredf Wi S€= -
s, omitect s llustiated 1L Fio, 6B, healpt 14 Iscydigally, 10 powergdlon ¢ ..o
and off such that heater (heating unit) 14 is powered on for the first
rpredeterminedhtime (@4::80 seconds) and powered off for the second
predetermined time (e.g., 90 seconds) in case the input voltage value is ‘
220 V,Afor ex@&mpfe: Reterriig to Fit 6CYhéaterd4 igéyclicafly 152ving  tae
powered on and off suchthat heater, 1413 powered opforfhe first
prédetermined time (€.4., 60 Seconds) Which is shorter than 80 secorids
rand: powered off far the,secend.peedetermined timer(e.g., 90seeondsksame as
thereby suppressing a sharp temperature decrease in case the input

tioftage valuetis 24G:20 3 greatee fltarr 220 \LiboeXarple. By performirgnation
the cyclic

thergof will b

Since

omitted.

@

t

s illustrated in Fig. 6B, heater 14 is cyclically
powered on and off such that heater (heating unit) 14 is
powered on for the first predstermined tTime (e.g.
saconds) and poweresd off for the second predetermined time
{e.g., 90 seconds) in case the input voltage value 1s 220 V,
for example. Referring to Filig. 6C, heater 14 is cyclically
powered on anc off such that hesater 14 i1s powered on for the

.

first predetermin

()]

¢ time (e.g., 60 seconds) which is shorter

H

than 80 seconds and powered off for the second predetermined
time (e.g.. 90 seconds), thereby suppressing a sharp
temperature decresase in case tThe input voltage valus is 240

V greater than 220 V, for example. By performing the cyclic

power~on/off operation for a predetermined number of cycles

M

ctor 18,

i

and detecting the temperature with temperature det
the washing water in water tub 2¢ 1is controlled and heated
to & target temperature.

For example, 1in case heater 14 1s powered on in

the washing water in water tub 26 due to a
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power-on/off operation for a predetermined number of cycles and

detecting the temperature with temperature detector 18, the washing

water in water tub 26 is controlled and heated to a target temperature. 25

For example, in case heater 14 is powered on in absence of the washing

water in water tub 26 due to a -23 breakdown of controller, since an

output of the heater increases as an input voltage value increases, an

increase of the temperature inside water tub 26 can be sharp. However,

since time required for applying power, to the 5 heateris settobe . =~ . .
%ﬁ%ﬁﬁﬂ%ﬁ?terﬁéeractﬁpeggfo t “é‘f‘%:efaterS d6es not increase ﬁ% toalevelat To-EF
which the beater ig reguired to,be forciblycut off. While beater 14.is, increase
powered on for the first predetermined time (e.g. , 80 seconds) , the

dricreasing ratenpbthectemperaturédietected by termperatiife 16 detector 18harp.
is 5K per ten seconds, as illustrated in Fig. 3B. Since such value is , ,
HpeateF than e Eftical afue bPAK - Totrofiéra7 dRtennings itis T~ ©© the
gbnowmal state. and powers offheater 14 As deseibed abave, the fifs! hezcer
predetermined time can 15 be set such that the output of the heater

besemes eptimum despite of ahighinpuiveliagewvalue inthefifth heater is
preferred embodiment. Therefore, in case heater 14 is powered on in )
absepeeof the Washitg waterin Wetertfib 26%it is- fossitile Sto avbid-anFowerea

narmal incr h rature inside. ) .
gg %o:atg%egﬁiggt§§5g¥¥%%%i%e§(¥3me {e.g., BO seconds}, the

ot

increasing rate of the temperature detected by lemperaturs

-

Fig. 3B.

Q.

=i
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(wi
0

ctor 18 1s 5K per ten seconds, as illustrated in

€3]

ince such valus 1s greater tha

)

-

the critical wvalue of 4K,

determines it is in abnormal state and powers

B

controcller 4

P

off heater 14.

s described above, the Ifirst predetermined time can
be set such that the output of the heater becomes optlimum
despite of 2 high input vcltage value in the fifth preferred

embodiment. Therefore, in case heater 14 1is powered on in

absence of the washin

{e]
=,
m
ot
[
i
t
=

water tub 26, it 1s possible
to avoid an abnormal increase of the temperature Iinside
water tub 26, fthereby preventing damages to the washing
machine.

Moreover, since the heater can be powsred off by

|-

guick

1}
ct
O

vy d cting the abnormal state regardless o¢f the
change of the input voltage value, a user can feel safe.
As describsd above, in accordance with the drum type

washing machine of the present invention, 1f an Increasing
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20 water tub 26, thereby preventing damages to the washing machine.
Moreover, since the heater can be powered off by quickly detecting the
abnormal state regardless of the change of the input voltage value, a user
can feel safe. 25 As described above, in accordance with the drum type -
washing machine of the present invention, if an increasing -24 rate of a
temperature detected by a temperature detector is greater than a
predetermined value at the beginning of the wash cycle, a heating unit is
powered off. Therefore, in case the heater is powered on in absence of
#ie-Fashing 5948k i aivaeFbaiiet® dbfeakdciiPeta eBRGolGRCTOT L8
ossible.to suippress an.shnormal ingrease In the temperature of the.
jater tub while reduding a troublésonie maintenance Work and enfancing
asafety: ok the washing: maghinen Aecordingly.the preseptinventiontissore, in
useful for a 10 drum type washing machine for performing each of wash,
finse andavatersaxaraction qyelesr@hilecthe invertiondrassbeef shown washing
and described with respect tg the preferred embadiments, it will be

HRd&rstadd By TRGSE skilisd Mhtfie Bt tﬁaﬂi%?i%ﬁg%ﬂﬁnﬁgs AnfRprrotler, 1t
modification;zmay be made without depaging Iom the.scopedf:heee  in - cne
(0]

invention as defined in the following claims. What is claimed is: 1. A drum
typepwashing snachinelcompsisiag: tub while reducing a troublesome

-

I The

maintenance wocrk and enhancing a safety of the washing

o

machine. Accordingly, the present invention is useful for a

[£24

drum tyvpe washing machine for performing each of wash, rinse
and water—-sxtraction cycles.

While the invention has been shown and described with
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 inventicn as defined in the following claims.

[
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a cylindrical rotary drum having a bottom surface and 5 a rotating shaft in
a horizontal or an declined direction; a cylindrical water tub, having a
bottom surface, for rotatably accommodating therein the rotary drum; a
motor for rotating the rotary drum; a water supply unit for supplying
washing water into 10 the water tub; a heating unit for heating the
washing water in the water tub; a temperature detector for detecting a
temperature of the washing water in the water tub; and 15 a controller for
&erf_orming each of wash, rinse and water-extraction cycles by controlling
H%.“mlo%or‘,‘fﬁemh“edati*ng’unit, the water supply unit, the heating unit being
controlled by using data inputted from the temperature detector, 20
wherein the controller performs as hot water washing cycle in which
Jaundnpardicles arewashed while the washingowatetr 35 heated by
controlling the heating unit, and wherein in_the hot water washing cycle,

the corftrofiér pofetS off the TeRling' Gt in"Gase s ifcrBasingTatebtres 2nd
Ly temperaiure detected by the femperatyre detecton s greater thapa. ; o,
predetermined value. -26 2. The drum type washing machine of claim 1,
wherein the,; controlleeperferms:cyclie poweran/off operatiops that e ce, for
rotatably accommodating therein the rotary drum;

2 metor for rotating the rotary drum;

g water supply unit for supplving washing water inio
the water tub;

a heating unit for heating the washing water in the

water tub;

a Tempe

Ia

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

a controller for performing each of wash, rinse and

water—extraction cycles by  controlling the motor, the
heating unit, the water supply unit, the heating unit besing
controlled by using data inputted frem the tempesraturs
detector,

wherein the controclier performs a hot water washing
cycle in which laundry articles are washed while the washing
water 1s heated by contrelling the heating unit, and wherein
in the hot water washing cycle, the controller powers off
the heating wunit 4in case an increasing rate of the
temperature detected by the tTemperature detector is greater

than a predetermined valus.

-



heating unit is powered on for a first predetermined time and powered off
for a second predetermined time, and the cyclic power-on/off operation is
performed for a predetermined number of cycles. 3. The drum type
washing machine of claim 2, wherein the controller shortens at least the
first predetermined time as the number of cycles increases. 4. The drum
type washing machine of claim 2 or 3, further comprising an input voltage
measuring unit for measuring an input voltage value of the heating unit,
wherein the controller sets at least the first predetermined time according
to the input voltage value measured by the input voltage measuring unit.
2.5, TRe UrGH4ipe WashigThatRinE dF i 40 wheréit'the rcontrolier » the
cosherdens at lease the first predetepnined-time -as thedaput veliage-value the
measured by the input voltage measuring unit increases. 6. The drum
nefireRFashing maching Bt cfaim?! wheteir the® haating GAft i powared o™
angontinueusly atierthecyclic peweran/eff eperationiisperfoimed fouthe the
re.determin%dvg%rry er of cycles. - 2.7 Abstract DRUM TYPE WASHING
HINE A'Gfum type washing machine incluides cylindrical rotary drum
pr2diecydindiicakwateritab 265or yetatably

cy

3. The drum type washing machine of claim Z, wherein the
controller shortens at least the first predetermined time

as the number of cycles increases.

4, The drum typs washing machine of claim Z or 3, Iurther

[

comprising an input veltage measuring unit for measuring an
input wvoltage value of the heating unit, wherein the
controller sets at  least the first predetermined time
according to the input voltage value measured by the Input

voltage measuring unit.

5. The drum tvpe washing machine of claim 4, wherein the
controller sheortens at least the first predetermined time
as the input voltage value measured by the input wvoltage

measuring unit increases.

G. The drum type washing machine of claim 2, wherein the
heating unit 1is powered on continuously after the cyclic
power-on/cff operation 1s performed for the predetermined

numper of cycles.
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accommodating therein the rotary drum 24; motor 28 for rotating rotary
drum 24; water supply unit for supplying washing water into water tub 2c;
heating unit 14 for heating the washing water; temperature detector 18 for
detecting a temperature of the washing water; and controller 47 for
controlling heating unit 14 with data inputted from. temperature detector

18. Controller 47 performs a hot water washing cycle in which laundry

articles are washed while the washing water is heated by controlling
heating unit 14, and in the hot water washing cycle, controller 47 powers
off heating unit 14 in case an incréatiig-Fate of the temperature detected

by temperature detector 18 is greater than a predetermined value.
SUITABLE DRAWING : FIG.

DRUM TYPE WASHING MACHINE

L drum typs washing machine includes cylindrical

rotary drum Z24; cylindrical
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accommodating therein the rotary drum 24; motor 28 for
rotating rotary drum 24; water supply unit for supplyving
washing water into water tub 26; hesating unit 14 Ior heating
the washing water; temperature detector 18 Zfor detecting a
temperature of the washing water; and controller 47 Zfor

controlling heating unit 14 with data inputted ZIrom

-

temperature detector 18. Controller 47 performs a hot water

washing cycle in which laundry articles are washed whnile the

washing water is heated by controlling heating unit 14, and

in the hot water washing cycle, controller 47 powers off

heating unit 14 in «c¢czse an increasing rate oI

=

tempaerature detected by temperature detector 18 1s (greater

than a predetermined value.

SUITABLE DRAWING : FIG. I
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