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*166166* DRUM TYPE WASHI NG MACHI NE Field of the

I nvention 5 The present_invention relates to a drum
type washing machine for perform ng washing, rinsing
and wat er - extracting prMMﬁﬁ mmm, rotary drum
rotably disposed in an o , m , Mmmuerein t he
rotational axis of the rotaryedeumis horizontal or
slanted with respect to the horizontal direction. 10
Background of the Invention Referring to Fig. 4, there
is shown a conven?RWhal YPRIrgAPHIBe MASHING machi ne. 15
As shown therein, housing 26 of the drumtype washi ng
machi ne i ncludes outer tub 27 supported on a

FSU eg;i n truc ure, and rotary drum 29 provided
—ﬂrig—ﬁﬁ+gf§%i—ggﬂk+—§erforat|ons 28 on its cylindrical
surface is rotably disposed in outer tub 27. Rotary
drum 29 is driven to 20 rotate by driving notor 30.

Furthefe BYe0BRRI NGAQA 3l rPIQVEded Aty tReuk Mfpe washing
portion of housing 26, |oading and unloading of

mbaundey font pead rhiad Latsarihdr U e wPesfosfedacting
t hrough front openings 27a and 29a of outer tub 27

paodesséar yndaumo28ryr espectiotelly 26 dfodde ot uam t ypeer tub,
washi ng machine starts to operate after |aundry being

wheaded theorpsesipnddumxd$ tiff dugh rotary drum is horizontal

or slanted with respect to the horizontal direction.

Background of the Invention

Referring to Fig. 4, there is shown a conventional
drum type washing machine.

As shown therein, housing 26 of the drum type washing
machine includés outer tub 27 supported on a suspension
structure, and rotary drum 29 provided with multiple drum
perforations 28 on its cylindrical surface is rotably
disposed in outer tub 27. Rotary drum 29 is driven to
rotate by driving motor 30. Further, by opening door 31
provided at the front portion of housing 26, loading and
unloading of laundry into and from rotary drum 29 can be
performed through front openings 27a and 29%a of outer tub 27
and rotary drum 29, respectively.

If the drum type washing machine starts to opérate

after laundry being loaded into rotary drum 29 through

T
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-1 *000002* opening door 31 and detergent bei ng added
thereinto, water is supplied into outer tub 27, and
the water supplied in outer tub 27 is also introduced
into rotary drum 29 through drum perforations 28.
Then, if rotary drum29 is rotated at 5 a
predeterm ned rotational speed by driving notor 30,
the laundry acconmodated in rotary drum?29 is lifted
up by agitation blades 32 provided on the inner
opgnindrideslr Ilur fade dsftaugearty kleimg 26ddedt Hdereinto, water
_rotational direction of rotapy drum 29 and then
i

L8r Rt 1 fShnitpsn FEEhi hgPart 0 apPr &hyd agétﬂéi gieplied in
Therefore, .the |aundry |j bj ect t in tjon

PR T R T L e

d9580§§§go?9%H89 W%PefThzndF§%”%%5§g}fJ{ﬁg1Q§“5¥ tStated at
supprie o0 perform’a "rinsinNg process. en the

al I HRGRSS E8chikAbahed, C}@ee@ wat el €XIJACLLRGr 30, the
process during which rotary drum29 is rotated at a

1hughryot attommabdspead i exacuteddriResey procass@®d up by
are automatically performed in accordance with a

apiedetenm béddeant 3@ sequenkel |dnh addidi ofmte@rtheylindrical
above-descri bed general 20 configuration of drumtype

swashrag cachipheryi ndoemel 5t oini mpeovectdeichaanidigection of
efficiency, there is proposed a drum type washi ng

rAhekynedEaPabl @ ANQr STy WcEPesLpglowed upes reaching  an
appropriate height. Therefore, the laundry is subject to
pounding motions to be washed.

Upon the compietion of such washing process, soiled
water 1is drained and fresh water is supplied to perform a
rinsing process. When the rinsing process is finished, a
water-extracting process during which rotary drum 29 is
rotated at a high rotational speed 1is executed. These
processes are automatically performed in accordance with a
predetermined control sequence.

In addition to the above-described general
configuration of drum type washing machine, in order to
improve the cleaning efficiency, there is proposed a drum
type washing machine capable of drawing water supplied into
the outer tub into the rotary drum sufficiently and allowing
laundry to be fully soaked in the water, to thereby improve
cleaning efficiency (see, for example, Japanese Patent Laid-

open Application No. H9-215893, pp. 3 to 5, Fig. 1).
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the outer tub into the rotary drumsufficiently and

allowwng laundry to be fully soaked in the water, to

t hereby inprove 25 cleaning efficiency (see, for

exanpl e, Japanese Patent Laid- open Application No.

HO9- 215893, pp. 3 to 5 Fig. 1). -2 The conventiona

drum type washi ng machi ne, however, has problens in

that the washing process is performed wthout the

detergent being fully dissolved in water and wi.thout

the | abifir ¢ OBYCRG 190 cTEPR | |} YOGaKERS R Y hBawRt e, showever,
hus failing to,obtajn,a fficient effect of poundin

hEs oRECPAERS coflsehhBhoet Eher8SHiDEs BEPaBF onfbf Borformed

|l eani ng, ef fi ci enc c t :

RaRbeut: ok "Aeliene i Fedhon B EBelRey 4p waver ano

deshbed degree, ofqc) esping sekkicieneyYy L@aRedmahy Qe water,

the Invention It is, therefore, an object of the

phesentainyagti 08 s Provide sa fdridnehepe ewd@shictngof pounding

machi ne capabl e of shortening 15 a washing tinme with

mopioved clZanangefdfdqgiansy,. theaecgordamscea wpthbdem of poor

specific expression of the present invention, there

icd epraviadedf fd diranmt ype Gashtmptiadchiing compiidsaple amount

rotary drum having an approximately  horizontal or ,

Sfant &8 r R&tAon&P aXP &1 AR dutter dEBbrEer SFPree of cleaning

accommodating the rotary drumtherein; a driving notor
F%&lClency .

Summary of the Invention

It is, therefore, an object of the present invention
to provide a drum type washing machine capable of shortening
a washing time with improved cleaning efficiency.

In accordance with a specific expression of the
present invention, there is provided a drum type washing
machine comprising: a rotary drum having an approximately
horizontal or slanted rotational axis; an outer tub for
accommodating the rotary drum therein; a driving motor for
rotating the rotary drum; a detergent case for accommodating
detergent therein; a first water supply unit for supplying
water into the outer tub via the detergent case; a second
water supply unit for supplying water into the rotary drum
through a front opening of the rotary drum; and a controller

for controlling operations of the driving motor and the
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rotating the rotary drum a detergent case for
accommodating detergent therein; a first water supply
unit for supplying water into the outer tub via the
detergent case; a second water supply unit for
supplying water into the rotary drum 25 through a
front opening of the rotary drum and a controller
for controlling operations of the driving notor and
the - 3 first and the second water supply unit to .
Exseht @ng idshi IRCOPR 0C@E_L dERPRYWHNER k& &g ite a washing
supplied first up tq a second water,hlevel by the
PEPSE Siia B DT Uhi Y3 Ghd" T hIPBLAPS TdFgin i to 2 second
[ e a fir r gt at.ional e r | me
Bgﬁggdﬁégﬁit n§&5tgﬁ§5§ Qﬁﬂﬁﬁféﬁﬂﬂ%9¥o§33¥rr???mﬁ%ﬁ rotary
bevel iy fhe seeond wat &f; SUPpPk¥clRibnalihes5€68Nkor a time
water |evel being lower than the first water |evel,
pheredn the frinest watdiratipnalpsipesd @Xedd Sa afirst water level
centrifugal force that makes |aundry accommobdated in
blye tlod arseadiruin ehiceg tou@wly nneri tl0 tyéi ndkdcad water level
surface of the rotary drumw thout falling down.
Beiiefy Dexte¥ pthen dfhe héiDeawivagsrThiee sbovewhadeonhehe first
objects and features of the 15 present invention wll
BOEAIve Cappar SRESFr oMXERE Sf ol o@FRGT 18898 pfPBfAcof that makes
Ereferred enbodinenti gkve in conjunction wWth the

, in

EEG B &nyA T HPAHT 1 CHOCETY. SF s ol Pigst® an inner
zzglcitilnglrjﬁlca\il %}Iﬁ’ﬁoffacae g}rfu nehtey pr%rﬁ)a\glﬁiis Eernnlgn (I;\':Y’aictmonuec I@alling down.

cordance "w a preferred e

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 in conjunction
with the accompanying drawings, in which:

Fig. 1 1s a <cross sectional view of a drum type
washing machine in accordance with a preferred embodiment of
the present invention;

Fig. 2 sets forth a Dblock diagram to show a
configuration of a controller for use in the drum type
washing machine in accordance with the preferred embodiment
of the present invention;

Fig. 3 presents a flow chart to describe a water



20 the present invention; Fig. 2 sets forth a block

diagramto show a configuration of a controller for

use in the drumtype washing machine in accordance

with the preferred enbodi mrent of the present

invention; 25 Fig. 3 presents a flow chart to describe

a water - 4 supply control and a rotation control

executed by the controller; and Fig. 4 illustrates a

cross sectional view of a conventronal drunrtyp

SWRh hg GRIEHTMe. 2ndla @ DAt dPDe S A on BFEMUTEd Py  the

Wefm ed Enbodi nents Hereinafter, preferred

fits ¥9the present 5 invention will be

descr%Q%d 'Q d%?%ﬂsﬁ%&{igeffregfgsgo %Q@tlonal view of a

it t hat

acconpanyi ng dra Is to not e
{ve P £5601 LPVRNELS8 W§sH95g|h§EB§gethereto Fig 1
IS a cross sectional view of drum type washing
machi ne i n accordance with a preferred enbodi nent of
10 the present invention and Fig. 2 sets forth a bl ock
diagram of a controller to be used therein. Fig. 3
presents a flow chart to describe the sequence of a
wat er supply control and a rotation control executed
by the controller. Referring to Fig. 1, housing 1 of
the drum type

- 4a -
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15 washi ng machi ne includes. outer tub 2 slantingly
supported on a suspension structure (not shown)
Rotably installed in outer tub 2 is cylindrica
rotary drum 3 having a bottom surface. Rotary drum 3
has agitation blades 4 provided on plural |ocations
on the inner cylindrical surface thereof 20 and is
driven to rotate by driving notor 5 installed at the
rear portion of outer tub 2 such that its rotationa
speed or rotational direction can be varied. Further,
door 6 is installed at the front portion of housing

Detafiledt Dagcari pduimsl wihdde Pief exorate @reepaimees end

25 thereof to first water supply valve 7 serving as a
first water supply unit and at the other end to

det t, 9 -5 f ti, det t. 9
her SFTECHIF EFBF: cBRRGEFEAT T 6TbAMEN or 1 bn Bie  present
. t [ : f ter I
{HSEELTER 1550 % 9o 081509, 2B, BRLANT, JRUFT SRl o ene
at@oh aﬁ?gﬂbedd£9w9H5§[ ttgéf%, tEUS'§?r¥anx§ono§ed that the

supply watéer 1n outéer tub 2. Forned at the top surface

peksdatengerhtGase i% irvw@ 1l idneftymter flow
hol es 11 conmunicating with first water supply hose

8, foriamniflornmsy di strbbutisgecthenelhrough ovater Heram type
first water supply hose 8. The water fromwater 10
wilsbwnigohes hihedricps apwdanrdet erigent pdaf e nredt engediment of
t%ilef%?:g%%rntlzinax?ednéihoeg efarllgv\?llgnt% oslzlettesr ftourbtl'l2 aal k?lngck diagram
of a controller to be used therein. Fig. 3 presents a flow
chart to describe the sequence of a water supply control and
a rotation control executed by the controller.

Referring to Fig. -1, housing 1 of the drum type
washing machine includes outer tub 2 slantingly supported on
a suspension structure (not shown). Rotably installed in
outer tub 2 1is cylindrical rotary drum 3 having a bottom
surface. Rotary drum 3 has agitation blades 4 provided on
plural locations on the inner cylindrical surface thereof
and is driven to rotate by driving motor 5 installed at the
rear portion of outer tub 2 such that its rotational speed
or rotational direction can be varied. Further, door 6 1is
installed at the front portion of housing 1.

First water supply hose 8 1is connected at one end

thereof to first water supply valve 7 serving as a first

‘water supply unit and at the other end to detergent case 9
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detergent 9a. Further, coupled to second water supply

valve 13 serving as a second water supply unit is one

end of third water supply hose 14, and the other end

of third water 15 supply hose 14 is coupled to water

flow piping 15. Water flow piping 15 is installed at

the front portion of outer tub 2 and is configured to

provi de the |laundry accommodated in rotary drum 3

with water through front opening 16 of rotary drum 3.
tPrefagrcaiimodatairey diéoearpépi n§als hemeime 2Fwonféegur ednnected
to spray water by using a nozzle, whereby perneation

tef andicate i L e | %@ngﬁ'eéﬁﬁnl@ecﬁééi 9 tigt ene Tved dpfinpecond
type washi ng machi ne in accordance with the referred
“ghB6di ERP L Bf

i PPl Bf IR pllé?se‘ﬁrtldi Eht CoReFur 8Rer °% nSegges water
t I | t ect 17 f det ecti t | | 25
oG P oS, 58 v ST arh VAVE 18 ofr Pk rrTTing T
s [D ~aEQP qQUut ey, telib 21 o the outside, control unit
507§, ety E it

contr ing the operation of the washing,

rinsingrR0d Wat efne XJACLL P2 PEOCESS8Ere@PdAns0 Jd hg is 2
If the washing operation is started after |l aundry

pheirag ikgadefl waterr oflagwy hdne@ 311 heeughnepening doiath first
6 and a predeterm ned anount of 5 detergent being

watided supted. ydetaergent fhispenssrily wilt it nibdet eggeherethrough
case 9, control unit 19 controls a series of

weperatiirors Lirsthewabshi agpmavhivese B.g. Tha svatét ofkom water

di agram showi ng a configuration of ,
flow™ holes 117 drops own on detergent 9a 1in detergent

dispenser 12 and then flows into outer tub 2 along with
detergent %a. Further, coupled to second water supply valve
13 serving as a second water supply unit is one end of third
water supply hose 14, and the other end of third water
supply hose 14 1is coupled to water flow piping 15. Water
flow pi@ing 15 is installed at the front portion of outer
tub 2 and is configured to provide the laundry accommodated
in rotary drum 3 with water through front opening 16 of
rotary drum 3. Preferably, water flow piping 15 may be
configured to spray water by wusing a nozzle, whereby
permeation of water into the laundry can be facilitated.

The drum type washing machine in accordance with the
preferred embodiment of the present invention further
includeé water level detector 17 for detecting a water level
in outer tub 2, a water drain valve 18 for draining water

from outer tub 2 to the outside, control unit 19 for
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control unit 19 including controller 20 wth a

m croconputer. 10 Controller 20 outputs a contro

command to power switching unit 23 by using a contro

program stored in storage unit 22 in response to a

setting input such as a selection of an operation

course inputted fromsetting unit 21. Power swtching

unit 23 made up of switching devices such as 15

Silicon Controlled Rectifier (SCR) on-off controls
CARFYPAGiNFotde Bpefatsionetferthgupishivd ver Insenrgj agd water-

as the first water supplé unit, second water_ su ﬁly ,

% e,e washing

CYEFAEL189seRAMT RES t he*R@coRl wWaPErFPsuppl yfuni
.dr ai. | 18, d forth, . t
oPREIEIRET R Al cuf bt 08 PRG P56 Mo e BEp Totary
s . . . .
S5 RgEIl EPRERL 1t SOOI A Wl o

d6PeRLREtd09Li By R Y ihso p&'étéf‘?é’nf()tcﬁré@@r{é% 32 within
and a specified amount of detergent is added into 25

ddeteggant daspenser cbhtMdihi andet ergendoaseld. alhekries of
power switch 24 is turned on. Thereafter, an operation
cpeurséons of7 téel ewtséd nfor omacgeirid.ng unit 21 on a
control panel (not shown) provided on a surface of
housiifgg 1 dependd ngloskt e s$hewiny o denfWeghertion of
Upon execuyting an input for an operation start,
CEBREPSI MBE T23 3 dafs Ui iIduht TVt G lolfiam & wbkh ed pBhar agomputer .
nit 22 and

ngtgg?l%%t%ﬂ)igggéuggo@sﬁégéggilkommand to power switching
unit 23 by using a control program stored in storage unit 22
in response to a setting input such as a selection of an
operation course inputted from setting unit 21. Power
switching unit 23 made up of switching devices such as
Silicon Controlled Rectifier (SCR) on-off controls driving
motor 5, first water supply valve 7 serving as the first
water supply unit, second water supply valve 13 serving as
the second water supply unit, water drain valve 18, and so
forth, in response to the control command outputted from
controller 20.

Hereinafter, control operation of éontrol unit 19 will
be described with reference to Figs. 1 to 3.

After opening door 6, laundry is. put into rotary drum
3 and a specified amount of detergent is added 1into
detergent dispenser 12 within detergent case 9. Then, power

switch 24 is turned on. Thereafter, an operation course is
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initiates a control operation in accordance with a
control sequence. First, controller 20 detects the
amount of the laundry in rotary drum3 by |aundry
amount detector 25 while 10 rotating rotary drum 3.
Specifically, l|aundry anount detector 25 cal cul ates
the anount of the | aundry based on variation of |oads
exerted on driving nmotor 5. The detected |aundry
amount is inputted to controller 20 and stored in
S%%%?%@% Eﬁ?‘f‘ 59t t ] H@ltthélm@mangoato%waw efnqts shown)

lied in outer tub_2 nLIrSt wat.er |evel

pf%%ig$ Het@r fidd Fasel QRUFHQ a uﬁ@gﬁnqﬁﬁg | Fundryes of
l%@%& edupy e!awg%h)éhaanour}}pcgnet%gcteocrugjl%eq’ th? ut for an

i ng o % hé s i'ng process, Suppl

opPesatbQn é@aftrStcéﬁ@féﬁgerDuﬁbngréQ&s“aéer?oﬁ¥&ol program
suppl yi ng operation, a control of water supply and

cepné§Pbn@ingottat i Oifle Ok et@par \nplitiMEBoar & exeLdt ednds 22 and
shown in Fig. 3, wherein reference nunerals WL to W6

inepiesent aa wontral opegaenoas fior ddeomadietesupphy a control
control while reference nunerals RL to R5 describes a
Se@were®- sequence for the 25 rotation control of rotary
drum 3 and they are identical to those described in
t he fFdHISwi PRt H¢5120 c8pErEEFeth20 ag ARt ©f the laundry

control connand t owe SMAtChIn unit 23 to open ,
l?lrg? IEY er Eﬁ%plg VEYveI%UH dry ount detector 25 while

rotating rotary drum 3. Specifically, laundry amount
detector 25 calculates the amount of the laundry based on
variation of loads exerted on driving motor 5. The detected
laundry amount is inputted to controller 20 and stored in
storage unit 22. During the washing process, water 1is
supplied in outer tub 2 up to a first water level that is
determined based on the amount of the laundry detected by
laundry amount detector 25.

At the beginning of the washing process, a water
supplying operation 1is first stérted. During the water
supplying operation, a control of water supply and a control
of rotation of rotary drum 3 are executed as shown in Fig. 3,
wherein reference numerals Wl to W6 represent a control
sequence for the water supply control while reference
numerals Rl to R5 describes a control sequence for the
rotation control of rotary drum 3 and they are identical to

those described in the following.
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to supply water into outer tub 2. By the contro

command, first water supply valve 7 serving as the

first water supply 5 unit is opened, and fresh water

is fed into detergent case 9 via first water supply

hose 8 which is connected to first water supply valve

7. Then, the water is uniformy dispersed. in

det ergent dispenser 12 through the plurality of water

fl ow holes 11 provided on the top surface of detergent

10 caSerdt, ACTMEEOtige, bt &gentt Da & nceatargenfommand  to
di spenser. 12 is also_flown into guter tub 2 via

PREEONE WS CLpHH Yt Ads&CLERTDhnktt Rl t'6 CRe SRy valve 7
t&;%ék% O?ﬁgs%grgggt %%%%rgtn%y E?Inquy%Fd g“%{?%ﬂgFommand,

Q
en water Tevel etector Feted

£i Pt WRLEE » %%ppq\ﬂzle v(a{%gl)e?uf %ex_tx}ﬂthc; o?\gﬁ@?ﬁgﬁgt{_ﬁ%ater supply

second wat er leve _ i ch I'S
uhhi Est swabehedevelndurddid the avasid Nged PIRESSSetergent case 9

controller 20 outputs a control comrand to power
vewl tfdhistg watér23up@ 16l asesd | BStwhaaiter i supphyietalede to first
to thereby stop the supply of water (WB). 20
w¥hereakueplycomalotd er7 20 outtput,s aloontwateconhandutdoformly
driving notor 5 to rotate rotary drum3 at a first .
digparEBAaliNs sed@ raso tt KHISHOISRY B uph BoRgh rbhategugplity of
the first rqtatignal speed that is greater than a
W8EEENd oMot Eondll SRV A% B deieriPRaS At RFS (RY) detergent
The fjrst, 25 rotati.onal eed is a,rotational speed,.
TSt Senodh £B~ Fakd ™orh&d SARYE cPPng Tt o4 HerdHiHer 01 spenser
1QVW§“H1§§|f§B%%a%%€H 58£§£ytub 2 via second water supply
hose 10 connected to the lower portion of detergent case 9
by being mixed with the water (W1l).

When water level detector 17 detects that the water
level in outer tub 2 has reached a second water level (W2),
which is lower than the first water level during the washing
process, controller 20 outputs a control command to power
switching unit 23 to close first water supply wvalve 7, to
thereby stop the supply of water (W3).

Thereafter, controller 20 outputs a control command to
driving motor 5 to rotate rotary drum 3 at a first
rotational speed, so that rotary drum 3 is rotated at the
first rotational speed that is greater  than a second
rotational speed to be described later (R1). The first

rotational speed is a rotational speed fast enough to make

the laundry cling to the inner cylindrical surface of rotary
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-9 drum 3 wthout falling down by the centrifuga

force generated by the rotation of rotary drum 3. The

first rotational speed is, for exanple, about 90 to

140 r/mn when the dianeter of rotary drum 3 is about

500 50 mm 5 Further, by rotating rotary drum 3 at

the first rotational speed while setting the second

wat er | evel just high enough to allow the | owernost

portion of rotary drum3 to be subnerged in the

drdfer 3 t e quE defell loigktl «d9wst Prurklenat Fantkefwaper force

and the detergent supplied in outer tub 10 2, so that ,
%H&r&a%&géﬁt O FETRED ved i FotmEY watgm 3. The first

iGi api . Af I .
rgf}:%'&g'o%%tl! %é%%dd rl%ol décyr Oe%fgrr%lg,en%u%ﬁt ?%O g*f?o\ll\ﬁ?hé/mln when

eterm ned t1 e 'perio 0

t\%g: g?.g eirn O%Utr%rtlaltrg;r) cé(d}rrgufgiu{ ugklé/ut g%o?‘oso}_v (9 Ilmrl] the

, contro s a control 15 coniand

to drirytoge APt Oby5 tOt8tORgt heokatati QPuRAf KOt AEY the first
drum 3, so that rotary drum3 is stopped (R3). Then

roaathionldr dfeeiit pHtsea seadimy €loemesdoha PEMWRIr level Ijust
switching unit 23 to open second water supply val ve

high emdugh ser veslas the dewemtowdt @orduppl yoluni¢taty drum 3
supply 20 fresh water into outer tub 2 and to rotate
tPothe y Sardest inhdhecvaderot athoral ispedaveBypefle a fast
control .command, second water supply valve 13 servin

CHITERE SEcIME W' bl Ge Uit terecbhenierp 1 sedt hat oufer tub
2tre§g V¥H§¥- E%efegekgggeagtqggnd&%ﬁwdissolved in the water
efficiently and rapidly. |

After a lapse of a predetermined time period long
enough to allow the detergent in outer tub 2 to be fully
dissolved in the water (R2), controller 20 outputs a control
command to driving motor 5 to stop the rotation of rotary
drum 3, so that rotary drum 3 is stopped (R3).

Then, controller 20 outputs a control command to power
switching wunit 23 to open second water supply valve 13,
which serves as the second water supply unit, to supply
fresh water into outer tub 2 and to rotate rotary drum 3 at
the second rotational speed. By the control command, second
water supply valve 13 serving as the second water supply
unit is opened, so that fresh water is fed into rotary drum
3 from water flow piping 15 (W4) after flowing through third
water supply hose 14. Simultaneously with the supply of

water, rotary drum 3 1is rotated at the second rotational

-10-
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3 fromwater flow piping 15 (W) after flow ng through

third 25 water supply hose 14. Sinultaneously with the
supply of water, rotary drum3 is rotated at the

second rotational -10 speed by driving notor 5 (R4).

The second rotational speed is a rotational speed

allowing the | aundry accommodated in rotary drum3 to

be Ilifted up in the rotational direction of rotary

drum 3 and 5 drop down upon reaching a certain height
sphedebyhdrieight motort Be (R@ayndry becones greater than

the inertia or the <centrifugal force exerted on it by

t he rldtaat ismcafd r atcda i cdradm 3peElde secoad rotational speed
speed is about 35 5 r/mn when the dianmeter of
a%g%wgartmﬁ 3lpyndpyuta BoUMBIRERA By 100e@nAYr Gldumg3 to be
ltge rotation of driving notor 5 to obtain the second

t bt &t GRallspeledl, TPhataBBoe- Fédeq e 19 ¥ t Fapaayd drum 3 and

p.novenents_of the |aundry can be ohbtained. .
I ER8Ce TR IBAYT £ 2erbaRel 20 ohadre NG GHE (flie weignt of
ur ti he_J cylingdrical surf . of

Forars  EEY oM At e Pork ) o ofs TEG G or ene
céhersecgad rrdatd opal rspgedn the E?UQ§E¥ P8LRYibA of rotary
contact with the inner cylindrical surface of rotary
dgidm’. 3 itk idd@hdiPrbPat i BRal Okpkic@nals dikSGti 88 BY 5 r/min
bei ng caught by agitation blades” 4. Since the |aundry
wipéh ethéndi. ainat g rdofmrd tiag ysWeees S vied Yaduthoyed #psangm. By

dropped when it reaches the height where its
controlling the rotation of driving motor 5 to obtain the

second rotational speed, the above-described lift-up and
drop movements of the laundry can be obtained.
As described, agitation blades 4 are provided on the

plural locations on the inner cylindrical surface of rotary

drum 3. When rotary drum 3 is rotated at the second

rotational speed, the laundry being in contact with the
inner cylindrical surface of rotary drum 3 is lifted up in
the rotational direction by being caught by agitation blades
4. Since the laundry piled in rotary drum 3 is successively
moved up and dropped when it réaches the height where its
weight becomes greater than the inertia or the centrifugal
force produced by the rotation of rotary drum 3. Therefore,
the position of the laundry is changed, and the water fed
into rotary drum 3 from water flow piping 15 can be rapidly
supplied to all over the laundry, while soaking the laundry.

Further, an effect of pounding motions can be obtained at an

-11-
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wei ght beconmes greater than the inertia or the
centrifugal force produced by the rotation of rotary
drum 3. Therefore, the position of the laundry is
changed, and the water fed into rotary drum3 from
water flow piping 15 can be rapidly 25 supplied to al
over the laundry, while soaking the laundry. Further,
an effect of pounding notions can be obtained at an
-11 earlier stage with the laundry sufficiently soaked

eanlihe statgr . wThbk Wwdterlieneélyi mudiftieridnibly?2 ssaked in the
detected by water |evel detector 17 disposed in outer

WahBr2. Wen the water 5 |level reaches the first water
| evel water | evel detector 17 inputs a

h
det e&f}%\?%{etﬁufl%"&komr8|U|t@rf 201 Fhed EBherbPflePy water
l%ge “E%%%%€%£“¥5r8 ng}3>Vg%s;ti%mﬁtChvﬁgauE§e water

0 Cl'0se Second ma ser

l&b@ls?ggyﬁg@lgﬁes%Q@§%LWHEeEOlEggﬁa%W§tODtBQewg%er level

supply a consequence, the mater supply

dé@é@@gr(wﬁ) Gﬁﬂﬁﬁfr%nta¥te8995ﬁoh%§€p@@ Qﬂip65§t§oller 20.
control command to driving notor 5 to stop the

Thehat i @dnofol Déar y20 draipht svher ekyntaicar y cdhti@nd | 8o power
stopped (R5). After the conpletion of the water

selipphyngg wpet ati3onto IS awshisegond nsahgramlipply valve 13
wat er - extracti ng processes are carried out, and then
sehElpfoRe Phecescond twrtrnasedplBi Hoétt he u/kmsrmmg stop the

the rinsing and the water-extracting processes are _
supply of Wwater. As a consequence, the water supply 1is

ceased (W6). Concurrently, controller 20 outputs a control
command to driving motor 5 to stop the rotation of rotary
drum 3, whereby rotary drum 3 is stopped (R5).

After the completion of the water supplying operation,
washing, rinsing and water-extracting processes are cafried
out, and then the whole process is terminated. Since the
washing, the rinsing and the water-extracting processes are
identical to those generally known in the prior art,
explanation thereof will be omitted.

By setting the second water level to be at the level
allowing the lowermost portion of rotary drum 3 to be
submerged in water, the amount of water supplied toward the
inside of rotary drum 3 from the front opening thereof
increases, so that the laundry can be rapidly soaked in the
water and the effect of pounding motions can be obtained at

an earlier stage, resulting in enhancement of cleaning
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i dentical to those generally known in the prior art,

expl anation thereof will be omtted. 20 By setting the

second water level to be at the |level allow ng the

| ower nost portion of rotary drum3 to be subnerged in

wat er, the amount of water supplied toward the inside

of rotary drum 3 fromthe front opening thereof

i ncreases, so that the laundry can be rapidly soaked

in the 25 water and the effect of pounding notions can
epbioebenarked at an earlier stage, resulting in

enhancenent of cleanin% -12 efficiency. Moreover,

t houdW R ST r skhiadr thevdlinst oateert Upvelj ¢n outer tub 2

. determ ned based on the apount of |aundry detected by
1¥ advdey t PEEEctYt 5 qIFT?HP%ré@érf%%P%ﬁ%o@@ﬁ@ﬁFed_bY

ool RSB LIISPLAN 1 % oL 38 BOREL Ll Bpene o

a spec evel or

t@@epQQQ%%ﬁaiﬁ4éH@Q$ﬁy nggﬂfsgisﬁab%%shgigl§x1efix it at a

dependi ng on the anount o aundry, tor exanp

spependeay wwahetdier tbhes ] asRdryse AMRUNt s e 8 €FnOr among  a
small. 10 Though the preferred enbodi nent of the

pphueskity bfiverdset hastdeenedessr dbpdnlongt e aase Hfount of
slantingly disposing rotary drum 3, the sane effect

lziamdbe, obfak nedxampifh, r od@apygndiom 3ohorwkzenbhat| ythe laundry
di sposed by varying the rotational speed thereof.

amount 1is great or small.

Though the preferred embodiment of the ©present
invention has been described for the case of slantingly
disposing rotary drum 3, the same effect can be obtained
with rotary drum 3 horizontally disposed by varying the
rotational speed thereof.

As described above, in accordance with the preferred
embodiment of the present invention, since the rotary drum
is rotated after the detergent and the water is supplied in
the outer tub, the detergent can be rapidly dissolved.
Further, since water is supplied toward the inside of the
rotary drum from the front opening thereof, the laundry can
be rapidly socaked in the water and the effect of pounding
motions can be obtained at an earlier stage. In addition,
it is not limited to the washing machine but it can be
applied to equipments and apparatuses performing a washing

process and other processes by dissolving powder or granule

in liquid.

-13-
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15 As descri bed above, in accordance with the

preferred enbodi nent of the present invention, since

the rotary drum is rotated after the detergent and

the water is supplied in the outer tub, the detergent

can be rapidly dissolved. Further, since water is

supplied toward the inside of the 20 rotary drum from

the front opening thereof, the laundry can be rapidly
soaked in the water and the effect of pounding
nDtidﬁ&acamumeuyﬂQUM&ﬁhahgamaamﬂd&wlmtageorbance with the
addition, it is not limted to the washing machi ne
peagepnt Chlﬁv%@tl@ppmfiad Ce@adiid pmént snanela appar athisespeed  at

gerfornlng a washing 25 process and ot her processes gz _
§80FGRG IFBRdes G SErdiAt 11 Watquiand -ale Treeafuat which

hi hi d th
LR oR S < SCRRER & G1 | vier La§$ﬁ§r¥“he shsie BoT8uni gheaning
?%‘i% agnt c%m S%nxv%%\)elzi ecfﬁP (? I?tbg\hrquuced

aun S SoOa the vva ore, eani n

ef fi cwm:ey EHE Q%\ﬂemﬁ%\hedné@dbé\@§hbﬂgwh' %%oca@e@@mbed with
reduced. While the invention has been shown and

rdepetiched wWHd prespesddt embBaipeaterred embodi pBNhifderstood
it will be understood by those skilled in the art

byhathwaei oagithangesnandhenodirti cahbensvasyohe madenges and
wi thout departing fromthe spirit 10 and scope of the
mpavéatriasnoas defy neal made heitbbhowidegardliaigrsfrom the spirit

and scope of the invention as defined in the following

claims.
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-14 LLOYD WSE CLAIMS: 1. A drumtype washi ng nmachi ne
conprising: a rotary drum having an approxi mately

hori zontal or 5 slanted rotational axis; an outer tub
for acconmodating the rotary drum therein; a driving
motor for rotating the rotary drum a detergent case LLOYDWISE
for accommobdating detergent therein; 10 a first water
supply unit for supplying water into the outer tub
via_the detergent case; a second water supply unit for
S§kppMying water into the rotary drumthrough a front
openi ng of the rotary drum and 15 a controller for
controlling operations of the driving notor and the

hirst andthe, secondohakernsUpphy UBikh,t0; gxecute a

washi ng proces uring [ water Is suppP ed first

up to a sesend vateh lemelndyahheaddrsti@iery SURRli¥ontal or
unit, and the rotary drumis rotated at a first
Qkatieanalot2® ispead dxdrs;a time period, and then water

Is supplied up to a first water level by the second

wat er smppbytemi t ,tukhe feecoadcomnedatéugl Wbbieng tagwery drum
than the first water level, wherein the first

toedtiidrial speed exerts a centrifuga

a driving motor for rotating the rotary drum;

a detergent case for accommodating detergent therein;

a first water supply unit for supplying water into the
outer tub via the detergent case;

a second water supply unit for supplying water into
the rotary drum through a front opening of the rotary drum;
and

a controller for controlling operations of the driving
motor and the first and the second water supply unit to
execute a washing process during which water is supplied
first up to a second water level by the first water supply
unit, and the rotary drum is rotated at a first rotational
speed for a time period, and then water is supplied up to a
first water level by the second water supply unit, the
second water level being lower than the first water level,
wherein the first rotational speed exerts a centrifugal
force that makes laundry accommodated in the rotary drum
cling to an inner cylindrical surface of the rotary drum

without falling down.
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15

force that makes | aundry acconmodated in the rotary

drum 25 cling to an inner cylindrical surface of the

rotary drum wthout falling down. - 15 LLOYD W SE 2.

The washi ng machine of claim1, wherein the rotary 5
drumis rotated at a second rotational speed whil eLON® WISE
water is supplied up to the first water |evel by the

second water supply unit. 3. The washi ng machi ne of

claim2, wherein the second 10 rotational speed

represents a rotational speed allow ng the |aundry
accommodated in the rotary drumto be lifted up by

the rotation of the rotary drum and drop down by

gravity. 4. The washi ng machi ne of any one of clains 1

to 3, 15 wherein at the second water |evel, a

|2Q¥V9f n@ﬁélé&%éﬂi% OfnachiR@er G Ar Y1dMWM 1§ SHUEIGedthR rotary
water. -

drum is rotated at a second rotational speed while the water

is supplied up to the first water level by the second water

supply unit.

3. The washing machine of c¢laim 2, wherein the second
rotational speed represents a rotational speed allowing the
laundry accommodated in the rotary drum to be lifted up by

the rotation of the rotary drum and drop down by gravity.

4. The washing machine of any one of claims 1 to 3,
wherein at the second water level, a lowermost portion of

the rotary drum is submerged in water.



