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DRUM TYPE WASHING MACH 'NY, Field of the invention 5 The present
invention relates to a drum type washing machine for carrying out each of
washing, rinsing, water- extracting, drying processes and the like by
driving a rotary drum having a horizontal or a slanted rotational axis. 10
Background of the Invention A conventional drum type washing machine
can perform washing, rinsing, water-extracting and drying processes by
rotating a rotary drum about a horizontal or a slanted 15 rotational axis
with water supplied up td°4 PredetBFmifaHwateriavs! inra water tub,
wherein a water level detector is provided to detect a level of supplied
water see, e.g., Japanese Patent Laid-open Application No. H0-201991),
S-$kowi mveornfiguration of a conventional 20 washing
machine. Hereinafter, the configuration thereof will be described.
Rotatably incorporated in water tub 3 is rotary drum 1 provided with a

number of dr Epgcgfrg)gations 2 inits cylindrical wail. Rotary drum 1 is
driven to rotate by horizonta Po’faltci)ﬁjg shiaft® fotatably fixedratrcentgsof washing
26 ritatien dbrotary drymrly wherein.totating shaft gﬂslng, insing,

water-

extracting, drying processes and the like by driving
a

rotary drum having a horizontal or a slanted rotational axj
is.

Background of the Invention
2o 2L the lnvention

a . .
conventicnal drum type washing machine can perform

washing, rinsing, water~extracting and drying processes b
Y

rotating a rotary drum about @ horizontal or

wa i
ter level in a water tub, wherein a water level detector

1s provided to detect a leve] of supplied water (see, e
IS ~ I -g.,
Japanese Patent Laid-open Application No. H10-201991)
Figs. 4 and 5 show a configuration of g conventional

washi i '
ng 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 cylindrical wall. Rotary drum 1 is driven to rotate
by horizontal rotating shaft 4 rotatably fixed at center of
rotation of rotary drum 1, wherein rotating shaft 4 is

c fe
onnected to motor 5. Several agitation blades 6 are
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connected to motor S. Several agitation blades 6 are provided or an inner
cylindrical surface of rotary drum 1 to easily stir laundry articles with each
other. Water tub 3 is suspended in washing machine main body 7 by
springs 8 so that it can rock in left/right and to-and- fro directions. By
connecting one end of water drain connection hose 9 to a lower portion of
water tub 3, the other end thereof to one end of water drain pump 10 and
the other end of water drain pump 10 to water drain hose 11

réspactively, Washing Water i \WattFtb 3 éars be Bralaed 10rotary drum 1 to
therethrough; Water, drain hose i]g.l%osnn&f%eéjt:?avg%er drain puma 10 is
nd then

extended upwardly inside the main body a eRd6wnward at a

portion |geated asuhigh as water-uariow level 28sWaley I8 SUPRIRd 1o n poay
through water supply valve 12 into water Lab 3, and water level detector

18 BdteBRFA S whiérleldian witeraib 3 Bykoperatingfanci3rair isnd to-and-

drawn igtq. er tub 3 from air inlet 17 through warm air flow path 15 and ‘
passes by%\;lt e rr}wseéntim%]%eéigm}f 10 bB heatdtfthetdhy t&becfeer  drain

warnmaic Thereaies thus heated warm,airds discharged 20 énttgrwa%%rbtug . the
3 through warm air outlet 16, thereby making it possible to carry out a
diyirgproeess: Witk sliclia configunation; washing, dnsing, punp 10 and the
v(\é%tr%-gxtg%c in%Pnd drying ﬁroc,esses are performed. However, in such a
conventional washing machitié it an PueP 10 to water drain hose 11

respectively, washing water in water tub 3 can be drained
therethrough. Water drain hose 11 connected to water drain
pump 10 is extended upwardly inside the main body and then
bent downward at a portion located as high as water overflow
level 26. Water is supplied through water supply valve 12
into water tub 3, and water level detector 18 detects a
water level in water tub 3.

By operating fan 13, air is drawn into water tub 3
from air inlet 17 through warm air flow path 15 and passes
by in the meantime heater 14 to be heated thereby to become
warm air. Thereafter, thus heated warm air is discharged
into water tub 3 through warm air outlet le, thereby making
it possible to carry out a drying process. With such a
configuration, washing, rinsing, water-extracting and drying
processes are performed. |

However, in such a conventional washing machine, if an
abnormally excessive amount of detergent foams is generated

during the washing process due to an excessive detergent
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the washing process due to an excessive detergent -2 inputted, the
detergent foams may intrude to fill the warm air flow path or the like and
then be adhered to electrical components or the like. In general, the
detergent foams are of a high electrical conductivity due to the detergent
5 ingredient. Therefore, if the detergent foams are adhered to the
electrical components such as a heater or a fan, the electrical

compdhefts areftorréded vrelectricallyshor-circuitediwhieh may result, . m

inaqgefﬁs \sduch a breakdown, or the like. 10 Further, if the amount of
detergento foa %%Elee%g %\lﬁé?ealshlf&, tRE defefgent fsamsloveriowndromact rical

detergentgispenser gpening into insi as well as outside of the washing
machine are adhered to the electrical ((j:g(e;empeorn%%fs, g&a,%eﬁw%f&% thgams are

liké orfallforta bottoavsurtace, 16whish-may leag togdamaging the. oo ooe
inlsgalllcaetg?ine[élace of the washing machine. Moreover, if the washing g
machine is Being kepE tohfiiGously opetated while tive abriarmally are  adhereg

exeessixe amount icgéjlet%r&g 5£oa s is_generated, a rotational motion of
a 20 drum faces a resistance%ueet% the farge amoufit Fdetefgent fearsn, the

vﬂﬂ@ﬁtauseél amop@r@@entfallwedabg@grpgldgg@u% 0%%@5@&%@91@ Short-
water-extracting operation. As a result,
clrcuited, "which may result in defects such as a breakdown

or the like.

Further, if the amount éf detergent foams keeps
increasing, the detergent foams overflown from a detergent
dispenser opening into inside as well as outside of the
washing machine are adhered to the electrical components,
€-9., a motor and the like or fall on a bottom surface,
which may lead to damaging the installation place of the
washing machine.

Moreover, if the washing machine is being kept
continuously operated while the abnormally excessive amount
of detergent foams is generated, a rotational motion of a
drum faces a resistance due to the large amount of detergent
foams, which causes an operation’ failure (abnormal rotation
of drum) during a water-extracting operation. As a result,
it is difficult to secure a rinsing performance or 2 water—
extracting performance sufficiently, or the operation hour

may have to be extended.
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it is difficult to secure a rinsing performance or a water- extracting

performance sufficiently, or the operation hour 25 may have to be

extended. -3 Summary' .if the invention It is, therefore, an object of the

present invention to prevent a washing machine from being functionally 5
deteriorated by detergent foams generated during a washing process or

from being broken due to the adhesion of the detergent foams to

electrical components. In accordance with the present invention, there is

: Vo Biun ipe WASRingMachine including: a rotary 10 drum

having a horizontal or a slanted rotational axis; water tub elastically

supported at a washing machine main body, the water tub incorporating

therein the ratayy dustear svater supplyamitfor supplying waterinte the .
water tub; a water level detector for detecting a water level in the 15

Water FUR S Water YraiN amitifoe draimimy water fronvthe eateptun;fant-ai onal ly
%g)er)greoglgg }‘f%rtceo(gtrglIin%l gvtashin , . ordinary rinsing, water-extracting ‘
operation, wherein the " controller deteCRF coiitorPérdetérgsnt fdams washing
generated intherwaier b hased on\a.signal change from thewater20 -
level detector and then controls washing, ordinary rinsing,

Water @raicting procdsses] thetwater supplypmitandsthe  water drain unit

on the g{ound of the detected result.
_ n accordance with the present invention, there is

provided a drum type washing machine including: a rotary
drum having a horizontal or a slanted rotational axis; a
water tub elastically supported at a washing machine main
body, the water tub incorporating therein the rotary drum; a
water supply unit for supplying water into the water tub; a
water level detector for detecting a water level in the
water tub; a water drain unit for draining water from the
water tub; and a controller for controlling washing,
ordinary rinsing, water-extracting operation, wherein the
controller detects a condition of detergent foams generated
in the water tub based on a signal change from the water
level detector and then controls washing, ordinary rinsing,
water-extracting processes, the water supply unit and the
water drain unit on the ground of the detected result.

With such a configuration, a large amount of detergent
foams generated during the washing process can be quickly

removed, or the generation thereof can be suppressed.

Further, since the detergent foams can be prevented from
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With such a configuration, a large amount of detergent :roams generated
during the washing process can be quickly 25 removed, or the generation
thereof can be suppressed. Further, since the detergent foams can be
prevented from -4 being excessively generated beyond a predetermined
amount, ?-tis possible to avoid the functional deterioration of the
washing machine and to prevent electrical components such as a heater,

a,fan motor or the like from being corroded or electrically short-circuited
due t0 the adhesion of thed GBtergértdodiry theteto.. BrietResariptioncof amount,

the: Drawipgs s0 30-The,abqve,and other.objects arid features of the
present invention will become Japrflé%e%t r%rr#ﬁfe%ﬂ&wiﬂ@t@é%?@bh%f of the

preferredembodiments ngiven inbeenjungtiom with,the accompanyin

daravk/%in s, in which: Fig. | shows a side sectional view of a d(r)fjer%%pe)égtﬁ such as
was f%%tl%ﬁchiﬁ‘e in&ccBrfante With ffiest preferred-@mboediment 95the,gaq o
presentinvention; Fig, 2 describes a control circuit diagram of the drum

type washing n%glchiné)gﬁov?/ﬁllnrﬂ'—lilgl?ei(;j due to the adhesion of the
detergent foams thereto.

Brief Description of the Drawings

The above and other objects and features of the
present invention will become apparent from the following

description of preferred embodiments, given 1in conjunction

with the accompanying drawings, in which:

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

Fig. 2 describes a control circuit diagram of the drum

type washing machine shown in Fig. 1;

r

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 g

conventional washing machine; and

Fig. 5 offers a partially cutaway perspective view the

conventional washing machine.
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Fig. 3 provides a flowchart illustrating operations of 2G principal parts of
the drum rY ' p_P 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 25 conventional washing
machine. -5 Detailed Description of the Preferred Embodiment
Hereinafter, preferred embodiments of the present invention will be
descrrbed in detall Wlth reference to the 5 accompanying drawings.
: Ation ist ot frfed e fbsenprefeimech ©
embodiments. (First preferred embodiment) Fig. 1 shows a side sectional
view of a drum type washing machine in accordance with a first preferred
10 embadiment et therpresgnidaventon ang Fig, 2descubes a copfrol present
circuit diagram of the drum type washing machine. As shown in Figs. 1 B
and"Zrdylindriédl Yotapf dee 311 hading @ bbttomi Surfaceris provided with- o +he
aa@.ér&la gﬁf drum (&)erforarlltlons 32 throughout its entire cylindrical wall and
15 is installéd inside water tb 33 0 BEFEEly mbliable TRBFAYy dihig1tion is
hasirotating: shaft(centialaxis ototation) 34insialjed,at the center of

rotation thereof such that the
(First preferred empbodiment)

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.

As shown in Figs. 1 and 2, cylindrical rotary drum 31
having a bottom surface is provided with a number of drum
perforations 32 throughout its entire cylindrical wall and
is installed inside water tub 33 to be freely movable.
Rotary drum 31 has rotating shaft (central axis of rotation)
34 installed at the center of rotation thereof such that the
direction of the central axis of rotation thereof 1is
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 tup 33. Several
agitation blades 36 are 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
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direction of the central axis of rotation thereof is declined toward the rear

portion of the washing machine. 20 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. Several agitation blades

36 are provided on an inner cylindrical surface of rotary drum 31 to easily

stir laundry articles. 25 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 openingdoor 37Y laeinefy. aficlés can bé, loaded dntp andwuntdadedcan be

from rotary. hrough laundry loading/unloading opening 36. Since
door 37 is |lo$!o%\j/(£|3G%1 énu{g%gv%r%lﬁ sidped %gﬁﬁ‘ﬁé/e,dafﬁgle@éant aguhy Laundry

untoath e/ oriavadryrastidles mithputhending down Watertub 33is . o
suspended in washing machine main body 39 by spring 40 ané[ dal%per
430p thay tichhvroek P deft/Fight and: to-and:fre direationss Oneserd of10ad the

V\iater (Qrain con.dL%t 42 is.configured no be connected to a lower 10
alun

b33 dnd Oe%th%?@ﬂ&}f@\/\%?é‘ffdrain valve (water drain

portion of water ti

unit) 43 sa that waghing waterdn water,; tub 33 can be.drained . ,
therethrough. Water supply valveél%vater supply uarth Jéﬂqsu%%ﬁgé ralteparflt"’ldfn body

wetter linto wateirmtub 38 viawatetsupply cornduit60, detergent dispenserocx  in
r front. surface of washing machine main body

51 15 formed on an uppe
gééi%f%ﬁﬁgﬁﬂe?ggppgpﬁggg6§;punﬁéﬁ@@ﬁépns. One end of water
drain conduit 42 is configured to be connected to a lower
portion of water tub 33 and the other end to water drain
valve (water drain unit) 43 so that washing water in water
tub 33 can be drained therethrough. Water supply valve
(water supply unit) 44 supplies a part of water into water
tub 33 via water supply conduit 60, detergent dispenser 61
formed on an upper front surface of washing machine main
body 39 and first water supply hose 62. Further, water
supply valve (water supply unit) 44 is used to supply the
remaining water through the opening provided at an upper
portion of water tub 33 into rotary drum 31 via second water
supply hose 63 and water supply opening 64. For example,
water is first supplied to water tub 33 through water supply
conduit 60 up to a predetermined first desired water level
and then further supplied through second water supply hose
63 up to a predetermined second desired water level.

Water level detector 46 is used for detecting a water

level inside water tub 33 and also serves as a detergent
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supply valve (water supply unit) 44 is used to supply the remaining water

through the opening provided at an upper portion of water rub 33 into

rotary drum 31 via second water 20 supply hose 63 and water supply

opening 64. For example, water is first supplied to water tub 33 through

water supply conduit 60 up to a predetermined first desired water level

and then further supplied through second water supply hose 63 up to a
predetermined second desired water level. 25 Water level detector 46 is

us8aTor Hetetinyg a Waterdfeverinsive waterctub 83iand also serves @st  foams

detergent -7 foam detector for detecting a condition of detergent foams
onside water rub BE%rglgded gﬁ%vﬁ'&%ﬁ BOrtion3F Watdt RiF33Re of water

washirggheater 45:for g heating,the supplied, wafer, Here, water level
detector 46 includes a oressure 5 sensor for sensi%ﬁa (ﬁgpgruapg%?aﬁ%d water.

pressure’6r£yis like. Generatly L waterievel aetector 46rhas AfUNCtoN @fressure

detecti&g af%)ecified water level inside water tub 33 by changing a coil

outpit generated By & Waterbressar intg R fréGueREy: IA weldition, _@he Like.
large-amount, of defergen 10 foams ig.generated i%ide%/v ater b 33, there

is no place for the detergent foams to escape to so tha ?hsey ra‘emc'yﬁﬁmtlon of
insitle of alrmost sealed ifateritul 33z therebydncreasingian Janelf- tup 33 by

pressure of water tub 33. At this time, water level

changing a coll output generated by a water pressure into a
frequency. In addition, if a lérge amount of detergent
foams is generated inside water tub 33, there is no place
for the detergent foams to escape to so that they remain
inside of almost sealed water tub 33, thereby increasing an
inner pressure of water tub 33. At this time, water level
detector 46 can detect an excessive generation of detergent
foams by detecting a predetermined level in pressure change
{e.g., 1.5 kHz) at a specified water level (pressure). That
is, with a single détector, it is possible to detect a water
level of washing water and. an abnormal pressure, thereby
making it economically very attractive.

Disposed at bottom portion 33a of water tub 33 1is
washing heater 45 including a sheath heater or the like for
heating washing water for use in a hot water washing.

Controller 47 is provided at a lower inner poertion of
washing machine main body 39, whereas input setting unit 50
and display unit 51 are disposed near detergent dispenser 61

installed on the upper front surface of washing machine main
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detector 46 can detect an excessive generation of detergent 15 foams by
detecting a predetermined level in pressure change (e.g., 1.5kHz)ata
specified water level (pressure). That is, with a single detector, it is
possible to detect a water level of washing water and an abnormal
pressure, thereby making it economically very attractive. 20 Disposed at
bottom portion 33a of water tub 33 is washing neater 45 including -a

ater or the like for heating washing water for use in a hot water
washing. Controller 47 is provided at a lower inner portion of washing

machiner maim bedy:38cwhesas inputse ;ilngfunit 50 25 and display unit .
51 are disposed near detergent dispenseér 61 iﬁgtaaﬁgd %ﬁliﬁe ﬁlﬁ)p@r‘aﬁoﬁ%matlng

siifelce of ivashingarhachine mairhe8 body 39. In this.embediment,though
rotary d{%m 3CJ{|%has rotating shaft 34 installed at the center of rotation

thereof stich thafthe diFfection bf'fhe CeRtraRaxisisfirotatibn thereof ds: +hereof

declined toward the, rear portion,of the washing machine, rotary drum 31
with rotating shaft 34 may be placed such™ that the diréction"6t #e- Bentrachine,

a%is of yotationthéreots is approxigtately harizontal to the washing
rg}?cpine. Moreover, although a drying function is not pro?%?ed 10 ?nl%(fsed such
ertibodimént thePresert imentibf isarottimitedathesetof rotation thereos

is approximately horizontal to the washing machine.

Moreover, although a drying function is not provided
in this embodiment, the present 1invention is not limited
thereto.

In general, when a temperature of water increases
(about 60 °C), foams are easily generated. Therefore, the
present invention is particularly effective for a washing
machine with a hot water washing function.

Controller 47 has a circuit configuration as shown in
Fig. 2. Specifically, control unit 48 including a
microcomputer or the like controls operations of motor 35,
water drain valve 43, water supply valve 44 and washing
heater 45 via power switching unit 49, thereby controlling a
series of operations including washing, rinsing, water-
extracting and the like 1in sequence. Input setting unit 50
is used for setting operation courses. Control unit 48
receives information from input setting unit 50 and displays
it on display unit 51 to inform a user of the information.

Besides, commercial power source 52 supplies a power by
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In general, when a temperature of water increases ,about 6G C), foams

are easily generated. Therefore, the present invention is particularly

effective for a washing 15 machine with a not water washing function.

Controller 47 has a circuit configuration as shown in Fig. 2. Specifically,

control unit 48 including a microcomputer or the like controls operations

of motor 35, water drain valve 43, water supply valve 44 and washing 4

20 heater 45 via power switching unit 49, thereby controlling a series of
operations iéluding Swasking L fifsirftyy Watér- éxtractingrand thi ikevin, control

seguenge. Inpyt setting unijt 50 is used for setting operation courses. B
Control unit 48 receigest inI%S?%ﬁét%&nnernf? iRpUCdetting GAIESE aplg information

displaysids itonlisplaynithl iuteiam ausereidhe BOrmation, . .5 ¢y
Besides, commercial power source 52 supplies a power by -9 connec%ng
pbly sRiteR 831 draddftions tomtrslS unit 48 controls a rotation of

motor 33 based onrigforrgatjon provided from rotation number detector 54
for detecting the Rumber of revolutidhs of Fotdr 3 SFit 3providesat ions of

flowecharbilustrating apergtions. gf, pringipal pagtf of the, grtgn Lype

: P . . S i i
washing machine in accordance with a first pre érred em odi ent%?‘fﬁ]eme +h
presertiamventionth a first preferred embodiment of the present

invention.

Hereinafter, operations to be performed when the water
level detector detects detergent foams during a washing
process will be described with reference to Fig. 3.

When a washing process is started (step 100), water is
supplied up to a specified water level by opening water
supply valve 44 (step 101), wherein a reference water level
{pressure) 1is set by water level detector 46 (step 102).
Next, in case a frequency change from the reference water
level is equal to or greater than a first threshold value,
e.g., 1.5 kHz (step 103), it is determined that an
abnormally excessive amount of detergent foams is generated.
In this case, water is drained (step 104) and, then, a
defoaming sequence is performed for about 7 minutes(step
105} .

Here, the defoaming sequence is to effectively
discharge detergent foams collected near water drain conduit
42 of water tub 33 by simultaneously or alternately

operating water supply valve 44 and water drain wvalve 43

._N]_O...
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Hereinafter, operations to be performed when the water 10 levee-
detector detects detergent foams during a washing process will be
described with reference to Fig. 3. When a washing process is started
(step 100), water is supplied up to a specified water level by opening
water supply valve 44 (step 101), wherein a reference water level
(pressure) is set by water level detector 46(step 1C2). Next, in case a

frw%g_yfncy change from the reference water level is equal to or greater
than airst thiéstibid VAILEL e 10, "B BYkHI(efep 103)1 it ismietdrmined that t opped

an-apnermally excesgive .amaunt of detergent foams is generated. 20 In
this@égse, wa%r is drained (st%%%%%ﬁagn ,gtﬁgn, a% %%F()ea%ﬁin@ Seqbendegted to

performted:ifor albout grminutes(stepMbiokigre, thgpefpgggjggﬁeoé@pggles or
is to effectively discharge detergent foams collected near water drain

CONdGit 955 42 ‘Stalater tub- 33 bysimulvarsously3dr altemnatelsoperatingh warer

water, supply valye 44 and water drain valve 43 -10- while a rotation of .
ro%éﬁr)é drum 31%5 p%?jera y stopped Compise IS orithe FtatioHapepeatprtion

theread restricted t93ataboue2Q,Fpn gss. Mareqyer, if Jaundry articles or. ~
detergent foams inside rotary drum 31 are spray%\ﬁcﬁv%//ith wateer%sgsﬁepﬁi(éjalbed +n

thrsligh the'BEening provided ay theruppenportion ofwatelemu 33 Mg funct ion
second water glﬂg}pl}{ hose 63 described in
a m d

S remar proved.

When the defoaming sequence is completed, the washing
process 1is completed (step 110) and, then, a next process is
followed.

As described above, in case it 1is determined that a
large amount of detergent foams is generated, the detergent
foams can be quickly removed by the defoaming function.
Accordingly, the failure caused by the generation ‘of
detergent foams in a conventional washing machine can also

be overcome.
(Second preferred embodiment)

A second preferred embodiment of the present invention
will be described with reference to the control circuit
diagram shown in Fig. 3.

If the frequency change from the reference water level
is smaller than 1.5 kHz in the step 103 and it is determined
that the amount of detergent foams is not abnormally
excessive, 1t goes step 106. In case the frequency change

from the reference water level is equal to or greater than a

-11-
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Fig. 1 and water supply opening 69, the defoaming function is remarkably
improved. When the defoaming sequence is completed, the washing 10
process is completed (step 110) and, then, a next process is followed. As
described above, in case it is determined that a large amount of detergent
foams is generated, the detergent foams can be quickly removed by the
defoaming function. 15 Accordingly, the failure caused by the generation
osf geterggnt foams in a conventional washing machine can also be

ereom i pretettetf entbodimentt) A dekbndipréfesresrep 106, it is

C C es
overcome. F eco

embediment of thepresent inyention 20 will be described with reference. .
to the control circuit diagram shown in F%v. %éﬁ?ﬁgﬁg%ueﬁ%n&aﬁﬁe slightly

fromahe reference waterdevel iscsmaller than 15kHzinthestepL03and e
it is determined that the amount of detergent foams is not abnormally 25
SXTERENEN gBRE T8I 206.9R cASB NG fréqaenty changaofiom. the detergent
reference yater level is equal to or greater than a -11 second threshold
value, e.g., KO kHz in the step 106, it is - determired that the'dmouft offelicate

detergentfoamsds sightly excessive. I is,case, {tds determned that
nhe defoaming sequence for removing a large amount of detergent
typical sequence is returned(step 108).

In  the delicate sequence, the washing process 1is
performed by reducing the number of revolutions of rotary
drum 31, which is slower than that in the typlical sequence
(e.g., 40-50 rpm) by the rotational speed of 10-20 rpm, or
at an operation rate[rotating time/ (rotating time + sStopped
time)] of rotary drum 31 reduced by about 30 %, for example.
Consequently, an agitation power is reduced, so that the
generation of detergent foams can be suppressed.

If the frequency change from the reference water level
i1s smaller than 1.0 kHz in the step 106 and it is determined
that the amount of detergent foams is small, the typical
sequence 1s continued.

After repeating the aforementioned steps for a pre-
specified washing hour (step 109), the washing process is
completed (step 110) and, then, a next process is followed.

In this manner, it 1is possible to suppress the
increase in the amount of detergent foams generated during

the washing process.

(Third preferred embodiment)
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5 foams is not necessarily required. Thus, a delicate sequence is carried

out for 3 minutes(step 107) and, then, a typical sequence is returned(step

108). In one delicate sequence, the washing process is performed by

reducing the number of revolutions of rotary 10 drum 31, which is slower

than that in the typical sequence (e.g., 40-50 rpm) by the rotational speed

of 10-20 rpm, or at an operation rate rotating time/(rotating time 1 stopped

time)] of rotary drum 31 reduced by about 30 1, for example.

Consequéhtly ah agitdtioh pbiet igreduéed; sothatithe, 15 generation ofashing

detergent foams be suppressed..If the frequency change from the
reference water?g%gf is sn?éllevf?ﬁéqnlf% kIR the Sepetiobiand ifrtergent is

détermined fthat therameuntobdetecgent foams is-small, the typical
sequence is continued. 20 After repeating t e- aforementioned srgtlé)gsefo?%tergent

P8 8pedified wasHing $UH (ste? 109) rthe avashingeprocesstis rgompleted 31 5 5
(step,110) and, then, a next process is followed. In this manner, it is
possible to sﬁgpregrg e incresse inthe Hiddunt BfHEtetGemtfoars using  a

generateduduringr 25 dhe washing pracess,. [ Jhird preferred embodimen't)
-12 In such a Any type washing mgihine, after the %gsh%r}llge p%cé%g jgreferred
Cothiplétet; Washirlg watdrecotainingedetergent Sevel detection signal is

detected due to the excessive amount of detergent foams
(e.g.,»in case the frequency change from the reference water
level is equal to or greater than 1.0 kHz), a water-
extracting operation is not performed during the rinsing

process. To be more specific, for a normal case, after

washing process is completed, ordinary rinsing process is
typically performed. In ordinary rinsing process, washing
water containing detergent 1is drained and the centrifugal

separation (water-extracting operation) is performed

Thereafter, water supply, rinsing Operation, water drain and

centrifugal separation are performed for a predetermined

number of times. In the third preferred embodiment, however

14

if the large amount of detergent foams is generated and the
frequency change from the reference water level is equal to

Oor dgreater than 1.0 kHz 1in washing or rinsing process
14

rinsing process without water-extracting operation is
carried out in addition to the above mentioned ordinary

rinsing process. In the rinsing process without water—-

extracting operation, water supply, ringing operation and

-13~
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drained for a rinsing process. In order to remove detergent solution

contained in laundry articles, rotary drum 31 is 5 rotated so that a

centrifugal separation by using a centrifugal force can be performed. In

the third preferred embodiment, if a change in a water level detection

signal is detected due to the excessive amount of detergent foams (e.qg.,

in case the frequency change from the reference water 10 level- is equal

to or greater than 1.0 kHz), a water- extracting operation is not performed
dUnG the tirsiny  BFICessT T8 bé tnokd specifit] foraynormab case, aftetess are

washing process is completed, ordinary rinsing process is_typically ‘
performed. In ordinary ri%giﬁadlﬁrockégsf wASHinG 13 \WateF EoRtainAgeration (the

detergentidrained asgdhe €epirifugak separation, (wajer-extracting -, .
operation) is performed. Thereafter, water supply, rinsing operation, water '

diéif and eritiiftigat s6paration age pedormed:for ampredetesmingder 1evel is
numbey otEt(i)mes. In the third %referred embodiment, however, 20 if the

large amount of détergent foama Ts denerated and e frekueney eivarge as the

from-the reference yateslevelis equal, g qr.greater than 1.0 kHz in
washing or rinsing process, rinsing proceés withott Wg%lee?-exfrjarétsiﬁdlg process

opéfdtiontis earred-eutinaddition to the-abave mentioned KRRV 25 i 11 the
riQ i{lg@procesfs. In the rinsin% process without water extracting operation,

water supply; Hhghtg opBratIonYHC -135 performed before the ordinary

rinsing process. Further, when the frequency change from
the reference water level is equal to or greater than 1.0
kHz during the ordinary rinsing process, the rinsing process
without water—extracting operation in accordance with fthe
third preferred embodiment is performed to remove the
detergent foams and thereafter, the ordinary rinsing process
1s performed.

In this manner, the generation of detergent foams can
be suppressed during the ordinary rinsing process.

The above mentioned first and second reference values
can be varied depending on the type of water level detector.

By detecting a condition of detergent foams from the
frequency change in a reference value of water level
detector 46 and then removing the detergent foams, it is
possible to prevent a breakdown or the like caused by the
adhesion of the detergent foams to the electrical components.
Further, since the rotation of rotary drum 31 can be

prevented from being subjected to a resistance. of the

~14 -
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water drain performed in the ordinary rinsing process are Carried 01 17
usual, but water-extracting operation (the centrifugal separation) is not
performed. For instance, when the frequency change from the reference
water level is 5 equal to or greater than 1.0 kHz in washing process as the
first and the second embodiments, the rinsing process without
water-extracting operation in accordance with the third preferred

e el%%dimen.t is performed before the ordinary rinsing process. Further,

when the frequency change flom 107thg refeférice watet levelds équal tebnormal

orgreatesthan, 4.0 kHzduring,the orrqglgry(gigging process, the rinsin _
process without water-extracting operation in aclzlco'rdansggswitﬁlther efﬁi%&t' the

prefertetémbodirhentss performed fd eemave the- detergentfoams-and ; g and
thereafter, the ordinary rinsing process s performed. In this manner, the

Jeheration of détetgént fBamstan B& seppressedrivrimgithe ordinary can  be
rinsing.process. The above mentioned first and second reference values
can be varied depending on the type of water level detector. 20 By

detecting @ conglitiometdeiergent foams frpmithe frequencychangeina dance
reference value of water level detector 46 and then removing the '

JetEfyent o arks S8 pbssible’frprevent aviréakdotsor the tike caused by or 4
the.adhesion ot tiedgteroent foams to the electrical components.  ace  of
detergent foams by detecting a condition of detergent foams
from a signal change of the water level detector. Therefore,
the present invention can be usefully employed as a washing
machine or the like having a defoaming member capable of
protecting electrical components from the detergent foams.
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 invention as defined in the following claims.

._15_
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25 Further, since the rotation of rotary drum 31 can be prevented from
being subjected to a resistance of the -14 detergent foams, a LLOYD WISE
water-extracting failure(abnormal rotation of drum does not occur. As a~
result, the drawbacks such as an insufficient performance of rinsing and
water-extraction or an extended operation hour can be 5 overcome. As
described above, the washing machine in accordance with the present
invention, which has a horizontal or a slanted rotational axis, can prevent
agingsease of detergent foams by detecting a condition of detergent
foams 10 from a signal change of the water level detector. Therefore, the
present invention can be usefully employed as a washing machine or the
like having réRibasiviashieebarapsprersEiBestecting electrical
components from the detergent foams. While the invention has been

shown anghglasgtiRas withn 48 fespeatdthespisfarie.apmpdinents, it will

be understood by those skilled in the art that various changes and
modification may be made without departing from the scope of the
invention® & v alasirE TORBRRRGC ALY ashing nesviBng A odypilewater
A drum type washing machine comprising:

tub incorporating therein the rotary drum;

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

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

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

a controller for controlling washing, ordinary rinsing, and water-extracting
operations, wherein the controller detects a condition of detergent foam generated in the
water tub based on a signal change from the water level detector and then controls
washing, ordinary rinsing, water-extracting processes, the water supply unit and the
water drain unit based on the detected resulit;

wherein the controller further controls a defoaming sequence for defoaming
detergent foam to be performed for a predetermined period when the signal change from
the water level detector is detected by the controlier and the detected result value is
equal to or greater than a first threshold value during the washing or ordinary rinsing

process, and

~-16 -~
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a. rotary drum having a horizontal or a slanted rotational axis; a water tub
elastically supported at a washing machine main body, the water 5 tub . .
incorporating therein the rotary drum; a water supply unit for supplying LOYD WISE
water into the water tub; a water level detector for detecting a water level
in the water tub; a water drain unit for draining water from the water tub;
and a controller for controlling washing, ordinary rinsing, and
water-extracting 10 operations, wherein the controller detects a condition
of detergemérfoamgenesaediindhetovater g haseehast.a signal change
from the water level detector and then controls washing, ordinary rinsing,
water-extracting processes, the water supply unit and the water drain unit
based on the detected result; wherein the controller further controls a
defoaming sequence for defoaming 15 detergent foam to be performed for
a predetatuiheshpeped whing ihecsigeal fahainge  fidierethehsatendeNet controls a
detector is detected by the controller and the detected result value is

ug} gg ong \tlgra%h Q“gafgg Ehresh Id value urln gthe washin ‘a"g % defoamin

inary |ng process, ah 48 e eYB Wi @H AR HEPGe é? £
detector IS a pressure sensor. 2. The drum type Washlng machine of claim
Seyvraeini thd woaticliencahératadywater supply valve and a water drain
valve to supply and drain water in the defoaming 5 sequence
simultaneously or alternately. 3. The drum type washing machine of claim
1, wherein the first threshold value is 1. 5 kHz. 10 4. The drum type
washing machine of claim 1, wherein the controller further

3. The drum type washing machine of claim 1, wherein the first threshold value
is'1. 5 kHz.
4. The drum type washing machine of claim 1, wherein the controller further

controls a delicate scqueﬁce which is more delicately operated than a typical sequence;
the delicate sequence being performed when the signal change from the water level
detector is detected by the controller and the detected result Qalue is smaller than a first
threshold value and equal to or greater than a second threshold value dﬁring the washing

or ordinary rinsing process.
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controls a delicate sequence which is more delicately operated than a
typical sequence; the delicate sequence being performed when the signal
change from the water level detector is detected by the controller and“%ﬁ)gm WISE
detected result value is smaller than a first threshold value and equal to

or greater than a second threshold value during the washing 15 or

ordinary rinsing process. -17 LLOYD VVISE 5. The drum type washing
machine of claim 4, wherein the water level detector is a pressure sensor

&and the Tihstdanoh tigpeseasindgmeshold catires) arevhGdikthamdikOdidz detector is
respectively. 5 6. The drum type washing machine of any one of claims 1,

2 pekand S nhereln the contraller further ontiols aneiher,Kinsing progessy 1,
?op e performed in w ich water supply, rinsing operation, and water drain

are performed as the ordinary rinsing process excepting for the
weapectexthacting operation; and wherein said another rinsing process is

carried out by the controller when the signal change from the water level
detector is 10 detected by the controller and the detected result value is

equal to or greater than a predetermined value during washing or

ordinary rinsing process. 7. The drum type washing machine of claim 6,
w.hereinTiaetntine wig ved shiven geactiom df enyater o eididstéclyrigmelgtiakierein the
or greater than the predetermined value in the 15 washing process due to
detergent foams, said.another rinsing process is performed by the.

R B A RGBT R Which waver

from the water level detector is equal to or greater than the
pigaBlatmingbyaltodysinDwher-ddi O PevidShe dudiharyrdingiyginsing process
process due to detergent foam, said another rinsing process is :

excepting for the water-extracting operation; and wherein said another rinsing process is
carried out by the controller when the signal change from the water level detector is

detected by the controller and the detected result value is equal to or greater than a

predetermined value during washing or ordinary rinsing process.

7. The drum type washing machine of claim 6, wherein when the signal change
from the water level detector is equal to or greater than the predetermined value in the
washing process due to detergent foams, said another rinsing process is performed by
the controller before the ordinary rinsing process; and when the signal change from the

water level detector is equal to or greater than the predetermined value during the

~18-
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performed first and then the ordinary rinsing process is performed

thereafter. 8. The drum type washing machine claim 3, wherein the

controller further 5 controls another rinsing process to be performed wgYe WISE

water supply, rinsing operation and water drain are performed as the

ordinary rinsing process excepting for water- extracting operation, and

wherein said another rinsing process is carried out by the controller when
the signal change from water level detector is detected by the controller

aptiithe detstedresult dadue i equalt thangraiatendirn anpredetecaingd

value during 10 washing or ordinary rinsing process. 9. The drum type
2rein when the si naI ch m the

ot R

the washing process due to detergent foam, said another rinsing process

&"r}%ﬁﬁe in

etector Is equa tO orgrea

is performed by the 15 controller before the ordinary rinsing process; and

when the signal change from the water level detector is equal to or

geeater th él}ﬁ,\&n éerml ed val dur the dln érlnsmg ess

d%e to de%?lgent oa sala another rrnsrn%gBrot ST SREEPRHE

ordinary rinsing process is performed thereafter. -19
controls another rinsing process to be performed where water supply, rinsing operation
and water drain are performed as the ordinary rinsing process excepting for water-
extracting operation, and wherein said another rinsing process is carried out by the
controller when the signal change from water level detector is detected by the controller

and the detected result value is equal to or greater than a predetermined value during

washing or ordinary rinsing process.

9. The drum type washing machine claim 8, wherein when the Signal change
from the water level detector is equal to or greater than the predetermined value in the
washing process due to detergent foam, said another rinsing process is performed by the
controller before the ordinary rinsing process; and when the signal change from the
water level detector is equal to or greater than the predetermined value during the
ordinary rinsing process due to detergent foam, said another rinsirrg process is

performed and the ordinary rinsing process is performed thereafter.
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