DRUM TYPE WASHI NG MACHI NE Field of the Invention 5 The
present invention relates to a drumtype washi ng
machi ne for perform ng washing, rinsing and

wat er-extracting processes in a rotary drumrotably
di sposed in an outer tub, wherein the rotatlonalJmmmm

il

Il

of the rotary drumis horizontal or slanted with
respect to the horizontal direction. 10 Back

the Invention Referring to Fig. 4, there is shown a ‘o
conventi onal druﬁRﬂMp@YﬁésWRﬁglﬂﬁcNﬂﬁé NE5 As sho

therein, housing 26 of the drum type vasni ng _macni [N
i ncl udes outer tub 27 supported on a suspension

Sthucture, and rotar drum 29 provided with multiple *G00002

on its cylindrical surface is
rotably disposed in outer tub 27. Rotary drum 29 is
driven to 20 rotate by driving notor 30. Further, by
openi fige g:‘ires%lﬁt p.{Wérﬂil?Poﬁt rkhgtbsont, pgrglr%h Orf ype w washing

housi ng 2 ' oadi ng and unl oading of laundry int

malc®MneOtfRYY gHAIB A k@ dehime) f o1 ABohd hé@éughaﬁéianéxtractlng
openi ngs 27a and 29a of outer tub 27 and rotary drum

p2dcersarpedn elnot sy Idrimhersfabi ¢ y@es pesdd ngn nas hbaeer tub,
starts to operate after laundry being | oaded into
whetrgriy: dihemR&dthiranagh axlis of the 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 machiné.

As shown therein, housing 26 of the drum type washing
machine includes outer tub 27 supported on a suspension
structure, and rotary drum 29 provided with multiple drum
perforations 28 on 1its cylindrical surface 1is 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 29a of outer tub 27
and rotary drum 292, respectively.

If the drum type washing machine starts to operate

after laundry being 1loaded into rotary drum 29 through
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openi ng door 31 and detergent being 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

rotati onal speed by driving notor 30, the |aundry
accommodated in rotary drum?29 is lifted up by

agitation blades 32 provided on the inner cylindrica
opgnfiage dsfor oBhr pndr WARtEXdant heeing anddedl tdignsgiiten water
of rotary drum 29 and then dropped down upon reaching _
1§n SHPRpHIOpinaLe PeFRht LuPhetef orBI e | YRRAFy Supplied in

subj ect .t poundi ng notions tqQ he washed. Upon the

OBERB! &0t br LS ek Had N ROBFGEedB oo GATEEY il 4% through
dQEQIE%%f%F%Jf5§§] Fe%ﬂe% 5%&P@&%¥E"J¥ﬂ£‘¥§“f§ otated at
Fi'nsiNg process. en the ¥insing process is i T shed,

ag : d’@ééafmﬁ%(é&a“r%it%_%h%‘ies%%iP9 Wi G Pt Y o 8T gr@, the

Is rotated at a high rotational "speed IS execute

ﬁhe\a@g PLEEBRMBSakke8 athoMBStLA) | MrRer fopmerts inifted up by
accordance with a predeternm ned control sequence. In

agddiation t &lidtesab®dre- dasoridetl ganerttle 20hner cylindrical
configuration of drumtype washi ng machine, in order

sug faiceprob e riote ryl ednimg 28f fiwi eéhey, roheteonal pdipesédon of
a drum type washi ng machi ne capabl e of draw ng water
rotpali edrilfmt 029t h@ngut@?eﬂ ulsifaRReEd helowgt akpodr upeaching  an
sufficiently apd all ow ng Iaundr%%éo be fully, soaked

APRIPRE 1f&CerNe1 8Nt ner SRF ISR S e cllédfidry ~is subject to

p%&%bgh%n%%t'%%% ggnbéa%ggﬁéa.Japanese Pat ent Lai d-

Upon the completion of such washing process, sociled
water is 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 1is
rotated at a high rotational speed is 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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open Application No. H9-215893, pp. 3to 5 Fig. 1).

-2 The conventional drumtype washi ng machi ne,

however, has problens in that the washing process is
performed wthout the detergent being fully dissolved

in water and w thout the laundry being sufficiently

soaked in the water, 5 thus failing to obtain a

sufficient effect of pounding notions. As a

consequence, there gives a problem of poor cleaning

ef fi cTlencygoovengiomept | drurnf typeonsd slerad| eamndmet, however,
time prior to obtaining a desired degree of cleaning
héﬁflEF@hé§m51018unﬁﬁP9 th?heW¢ﬁQéﬁﬂloﬁrPFeﬁ§ is performed

t heref ore, ect of the pres i.nvention
“boore Sher Binrree %sh?hagnafaﬂn b HASSBLESH 1F water and

WIPRobEont. T Rupreite & mf"?ﬁlslsp LTY PEEethad er water
tﬂtsthfalﬁiﬁ enf i rBE%gi@nwit%%&%lbieﬁ%ovk%ggc% d5§n1poundlng

type was machi ne 1 ncluding: a rotary drum havi ng
méﬂléﬁBVOXUﬂ§t§|koHBHd&ém&ﬁJ e pbantied s of abk8Rakm of poor
axis; an outer tub for 20 acconnndatlng the rotary
cdéumhaereeﬁﬂclaardfy Vo NgcoBE@hpt O6n bat &t i dighd e ¥4 B¢ Yamount
drum a detergent case for accommodating detergent
ofhet Bhe; parifdr stowatletra sujppd y aundésioedsuppiyeegof cleaning
water into the outer tub via the detergent case; a
egddongncwat er supply unit for supplying water into the
rotary drum

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 preferred embodiment of the
present invention, there is provided A drum type washing
machine including: 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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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 execute a washing process during which water

Is supplied first up to a first water |evel by the

first water supply unit, and the rotary drumis

rotated at a first rotational speed for atine 5

period, and then water is supplied up to a second

fetsdr dralefhdysenendepatig rwsteplyupsiiyt Uin texedet e asyashing
water |evel being |ower than the second water |evel. ,
PEaces sDedier i | BRi6P IR emy ol ngsPRblaRefabsle Windo a first
ot her objects and features of the &ﬁesent invqg{ion

WAHST Pt BBpaPEntt T Ym YHEST of PBRI Kg Uiddacrdpt i bik® rotary
f _preferred enbodinents.given | anj unction_ w .
e a%goﬁ%%%%?%% d?ﬁmfng%?r??l\ﬁ#ﬁﬁ%léﬂ§qu8gefdis£gr a time

g%, Seghionalernyi @Wel aigr umciyneq Washiflg FBCidihd water
in accordance with a preferred enmbodi nent of the

IFRIE By ItIMENEd S¥hd Rifte? S@pS1yoEANt 7 Bheckidsagnaber level
to show a configuration of a controller for use in

Hehimgdriiowedry pehar? Oc v sde dish dracdit e 1ewealcor dance with
the preferred enbodi mrent of the present invention;

Fig. 3 presents a flow chart to descri be a water

supply control and a rotation control executed by the
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 1is 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 1in 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
supply control and a rotation control executed by the
controller; and

Fig. 4 illustrates a cross sectional view of a

conventional drum type washing machine.
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controller; and 25 Fig. 4 illustrates a cross
sectional view of a conventional drumtype washing
machi ne. -4 Detail ed Description of the Preferred
Enbodi nents Hereinafter, preferred enbodi nents of the
present 5 invention will be described in detail with
reference to the acconpanying drawi ngs. Here, it is to
be noted that the present invention is not limted
thereto. Fig. 1 is a cross sectional view of a drum
type washing machine in accordance with a preferred

enmbaodi nent of . 10 the present invention and Fig
Detiad regd e sepipiehon b e fref eured mked mem,ras used

therein. Fi g. 3 presents a flow chart to describe the
sequence of a water supply control and a rotation

Contrﬁ%rg f% E% by %é%ngWNQ dfﬁaﬁgglqgftotﬁeg present
"thé

.1, housi ng rumtype Mg nmachin

iR Hdes, opt ef BHbd%s?EQBEHnQIny d%l‘t%qutvﬁq:rpnre rence to the

suspensi on structure (not shown) Rotably i1nsta

ABEdp iy | BreWing@ri Calle ¥of any dfaim3d hswi ABtad that the
bottom surface. Rotary drum 3 has agitation bl ades 4

premdardedirorentpl o al s | octat 1 onkst ed theretwer cylindri cal
surface thereof 20 and is driven to rotate by driving
mot or F5gi.nstalied at aress r eactponeilonvééwowrr a ulr2m type

such that its rotational speed or rotational
WHSEOT dir EaindelVapFeardanee et th ddoprefpsrefdngnpprégent of

t the front,K portion of housi
é%e present igventgon ang Fig g2 ‘'sets forth a block 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 is 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 is
installed at the front portion of housing 1.

First water supply hose 8 1is connected at one end
thereof to first water sﬁpply valve 7 serving as a first

water supply unit and at the other end to detergent case 9
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First water supply hose 8 is connected at one end 25
thereof to first water supply valve 7 serving as a

first water supply unit and at the other end to

detergent case 9 -5 for accommopdati ng detergent 9a

therein. Further, connected to a |ower portion of

detergent case 9 is one end of second water supply

hose 10 and the other end of second water supply hose

10 is coupled to outer tub 2, thus serving to 5
forppgeamrtetatingudererapnp. SForth@arsitn ¢+ heFebphewr f geenected
of detergent case 9 is a plurality of water flow

B0l st AME T Rt @At PRgIREBRIBPESCaSRatderl S UM yehosef second

B GBSO T LB T L ou S8t LT e
fl 11 4dr, t t ' t ;
BN SRR AUN NS08 B G hving eo
SNy delrget SacedfUdher, coupled to second water

suppl’y valve 13 serving as a second water supply unit

I's onpoemnddofatt hthd oY esuseRBkY J0S@etdrgand tdse 9 is a
other end of third water 15 supply hose 14 is coupl ed

plansdtiery fédBwwaitpimgf 1w Wales Il owopmpndgatinigs with first
installed at the front portion of outer tub 2 and is

wadief guared t gV def eheunafwwinly adtobnbdat édg therethrough
rotary drum 3 with water through front opening 16 of

wadedr yE TR Br s tPr B BE AbBYPPRAL %PSF—I Sw pilfisgiate rafjrep water

0 BB €0, 0oLy Yol by WG & toale o detergent
JE%HJ&é%%?e92 and then flows into outer tub 2 along with
detergent Y9a. 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 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 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
includes 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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The drum type washi ng machine in accordance with the

preferred enbodi nent of the present invention further

i ncludes water |evel detector 17 for detecting a water

| evel 25 in outer tub 2, a water drain valve 18 for

draining water fromouter tub 2 to the outside,

control unit 19 for -6 controlling the operation of

the washing, rinsing and water extracting processes,

and so forth. If the washing operation is started

camteio ] %ﬂnﬁngh%mﬁﬁﬁfa%%@@dogntaerw@ahyngdrahnslﬂaréaghwater-
and a predeterm ned.amunt of

Eﬂgfnln qygg?ﬁﬁc%ﬂﬁ%ﬂ'ln?B ddetS&r gt tdt spenskh 1%he washing
BN IS U 4 e
?'%Jéo?%lg g%?ﬂg?gﬁ%gé d?%r;gﬁéé’é‘té)ﬁmlﬁ&?‘téﬂgunt of

un| 1971 nc con m Ccroconpu

_eQQ;{?H@' behind0 QUEPYT St £ 0REkek geRATTBRLs 5 On POVEI 2 within
witching unit "23 by using a control programstored in

dEtRgmtinichsd? 9 n ¢&speose drmi 98t t EpgtkBPEt $UGRries of
as a selection of an operation course inputted from
cgeftatnigprumidf 2the Rawringwdclhimg. uni t 23 nade up of
swi t chi ng devices such as 15 Silicon Controlled
Recti Fiigr (2SCGRy enltdfdckohtzotamdsheligyg roteenbiguration of
first water supply valve 7 serving as the first water
CQUPPIQL UHI %g chel YR ey @%@br9lfﬁrv%0181§5r@imgcagcomputer-
the second ter supply unit ter drain valve

lefror)f{\ﬁ Oy PSP GhsEOR b Phe COBHENG! tc%n%‘ﬁ%lr switching

&%gén§§(%§f£§¥%g 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 control 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 detefgent is added into
detergent dispenser 12 within detergent case 9. Then, power

switch 24 is turned on. Thereafter, an operation course is
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20 controller 20. Hereinafter, control operation of

control unit 19 will be described wth reference to

Figs. 1 to 3. After opening door 6, laundry is put

into rotary drum 3 and a specified anount of

detergent is added into 25 detergent dispenser 12

W thin detergent case 9. Then, power switch 24 is

turned on. Thereafter, an operation course is -7

selected fromsetting unit 21 on a control panel §not

seRefitpd dfron dat toma Wt dde T e eld pepehdingt shown)

on types of laundry to he washed. Upon executing an

PrRydHeForonna oii'é‘ffo%?%noﬁ drUS It Lol9sRe BB 1RaB Fypes of

cont,rol program5 corresponding to the setup input

LEPBESt of Bgebtini 129 dna PRPEI 4188 9 bR (1 LobuE for an
ratian i cor a»gon sequ

B P atiter B Sertere (AL akSuuE of  RePFERharpFogTam

Cifgrre% A S Ryel Ay aapupt f‘i%%r?%?ér@%e""ﬁh‘i% 22 and

rotating rotary drum 3. Specifically, laundry

iaTRyRtk cdetLCEOR L 2Bl CRIpRMaalien tihe agBYRbaftet RAth a control
| aundry based on variation of |oads exerted on

seigueneg .not or 5. The detected |aundry anmount is

inputted to controller 20 and stored in storage unit

22. Dhitag. t hentashileay pPocessctmattdre ianas1supbl teel laundry
in outer tub 2 up_to a first water level that is )
iget EPkPAEd B&38d on Phe AABOAEYof @PABNFaufBE§Cletected While

[,aundr n r 2
r%%ati%% d O€g¥§1td£§%ec§9 ESSpecifically, 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 is first started. 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 R1 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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At the beginning of the washing process, a water

supplying operation is first started. During the water

20 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 nunerals WL to W6
represent a control sequence for the water supply

control while reference nunerals RL to R5 describes a
control sequence for the 25 rotation control of rotary

drum Bigff, t hegnbreligent?QaloutPutihose g@dimded copmand to
the following. -8 Fir controller 20 outputs a

Rﬂﬁﬁr(ﬁw%ﬁﬁﬁﬁﬁﬁ BltpgierQﬂﬁﬁ%mlF@rﬁﬁ|W@£§ﬂt%FRﬁk¥1Valve 7

f pl. | t t

e TAE PR Ut P sy Rl Sommand,
t

e CAISRR N A sl o

u\Hlﬁt fild SptdEl PPt YOSt i £hed$ £APHEQLEErhOnt case 9
first water supply valve 7. Then, the water is

W Toirdy weicspersagsbliyn Heser gthldirspegsaonh%dtrydouw first
the plurality of water flow holes 11 provided on the

wadye rs ursfuggel yof deles geht 10 Trese, 9.t thaseti mks uniformly
detergent 9a in detergent dispenser 12 is also flown
dipoe ragcerin Wieterdentsetispe vt erl 3upptgughotbel1plurality of
connected to the | ower portion of detergent case 9 b¥
widistg fickedi g thesriided ) . thperonaseFfpegept detergent
detec g tects that . the water 15 le in

hashT oSBEd SEeoHtE SERE | d9eR (Wi terdent dlspenser
12 is also flown into outer tub 2 via second water supply
hose 10 connected to the lower portion of detergent case 9
by being mixed with the water (W1).

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 valve 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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which is lower than the first water |evel during the
washi ng process, controller 20 outputs a contro
command to power switching unit 23 to close first
wat er supply valve 7, to thereby stop the supply of
water (WB). 20 Thereafter, controller 20 outputs a
control conmmand to driving notor 5 to rotate rotary
drum3 at a first rotational speed, so that rotary
drum3 is rotated at the first rotational speed that
druyr ekt efithanta Saédbhng rdoani obyl &$p&ed cemtizd fugal force
described |l ater (Rl). The first 25 rotational speed is
LI AEONAY spBed FAERLEABUAE t FAFERY ERB™ alindryhe first
ing. to fhe innet cylindricallsurfgce of, .r
fhed

I t -9
WAL E REST o £1 nEOHORHBY LBhe 2BEHET PPUGS G Edmin when
d b tati f t d .. The first
T et o BBy ofPuduanfe Hobh SBE oolapn-
r /i N pheR e .t he i amRier 10f T AL yBd | s ahout (B0 £ gt
50 mm 5 Further,” by rotati'ng rotary drum 3 at the

fotStion oL abheeal wiieed ¥biten§ethenGddohdesPbsr WVakoel just
| evel just i gh enough to allow the | owernost portion

afght od@oygllr um 3l ltowr hhes Ulpvesgesks t npd heivat e, rbhate drum 3
I's developed a fast «current in the water and the

det eegetebmeppeiled n nthat erattamy 168h2resols haleviedoped a fast
detergent can be dissolved in the water efficiently

e e WP yEhafvaken pRfséhef dgtpregatesiiPrdded g outer tub

eriod | on enou to allow the detergent. in outer
ub 59 t bR ft'd'pqzy%Jzatergent can be digssolved gn 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 unit 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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di ssolved in the water (R2), controller 20 outputs a
control 15 conmmand to driving notor 5 to stop the
rotation of rotary drum 3, so that rotary drum3 is
stopped (R3). Then, controller 20 outputs a contro
command to power switching unit 23 to open second

wat er supply valve 13, which serves as the second

wat er supply unit, to supply 20 fresh water into outer
tub 2 and to rotate rotary drum3 at the second
arsteat itphad rispioegl. m@yox he MY rol command, second

wat er _supply valve 13 serving as the second water
suppl YPeunpecpadopenkatipat hatPe9@sh Swatter resatdgnal speed

i.nt o .rot d f t fl pi pi 15

LSy S ol SRR ALPABCEE (Ml o co e
[ I it \ ly. f, d

700 0L 1 LB PP, PLe 180 s ST R 3 e

dyaﬁ”dghﬂnﬁﬁ)nﬁ%éggﬁ?%%rg égﬁgggnrﬁé?%ﬁ?”@he§gegﬂei%e?ght of

rotational ‘speed ng t aund accommodated 1'n

ﬂﬂgfﬂbhﬁﬂyﬂ¥3 becbfes! i hredtdR | RHhe At i o@ttia or the
direction of rotary drum 3 and 5 drop down upon

deralliMgy#l CEbEakn iRidd Woer e tt ey wehghtrogfatildhe of rotary
| aundry becones greater than the inertia or the

dxent r3 f ugahef geecenexerdtat i@madll dpyeddieisotbbuen 3 + 5 r/min
rotary drum 3. The second rotational speed is about

wWwen $he diengken ¢oferdianet drumf 3r dsaphodtuf08 Hs S50 mm. By

about 500 50 nm By 10 controlling the rotation of ,
PIRANG iRt oFhg LORIAT ©he AT¥ABAd IRHOR | Snd° obtain the

5553%% E% a Q%%EJQe%%ggg?d {ﬁét_ég%égyéescribed 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 reaches 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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drop novenents of the laundry can be obtained. As
descri bed, agitation blades 4 are provided on the
plural |ocations on the inner cylindrical surface of
rotary 15 drum 3. Wen rotary drum3 is rotated at
the second rotational speed, the laundry being in
contact with the inner cylindrical surface of rotary
drum3 is lifted up in the rotational direction by
bei ng caught by agitation blades 4. Since the |aundry
e5inld@n nsEagar W n¥ize i davndeyssiulel icentbyedoapedndin the
dropped when it reaches the height where its weight
W@é&ﬁﬁes greater than the inertia or the centrifuga

f d d by the rotat] y d 3.
Ther oF BF et Xite LBLTEi off it te Fifindy v'5 sSehansed by water
l%%lt r@e @5rf fq d'igggs%gt aly &‘.F’Hé.'} 3%550@.V\atvﬁ'{er{ ! ML water
pi ping 15 can be rapidly 25 supplied to all over the

Uedddr ¥ea b b € thaks Nt hgataundiyre1 FREENET £h@N water level
effect of pounding notions can be obtained at an -11

dearddterr stageinptbst he daysdeyoaufduepent Ino sealkeddlner 20.
the water. The water level in outer tub 2 is detected
Tihenpat eontlredédlerdeféct ont gt sli sposethtino loutoaimtamal 2to power
Wien the water 5 level reaches the first water |evel
st\MBchimge watér 22véb delese orserprichpuasea detmmiyorvalve 13
output to controller 20. Then, controller 20 outputs
SETVGMS AS coMraPCPBd pUREEL SWPPENi NG iknito XhexekyY oskeop the
secqnd ter_supply valve 13 serving as. the second ,
TR OhpIP T % her BB SRBiPGRy the water supply is
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 carried
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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10 supply of water. As a consequence, the water supply
is ceased (W). Concurrently, controller 20 outputs a
control command to driving notor 5 to stop the
rotation of rotary drum 3, whereby rotary drum3 is
stopped (R5). After the conpletion of the water
suppl yi ng operation, 15 washing, rinsing and

wat er - extracti ng processes are carried out, and then
t he whole process is term nated. Since the washing,
efffd Gliefsivhg and the water-extracting processes are
identjcal to those generally known in the prior art,
expla%%??@ﬁefheF@@PQHIqh%egbﬁ$¥tEEFeQOlBYeéeﬂﬁimy#%% tub 2

, d I I b t the | I I i t

ROt hSETLRRR: BAPSS “PBL e dRURMSE @ boleSUERY: GRFaGFed by

1 tn%rr’ tmomugit t%fct eﬁ?Slithpltl.ﬁg ﬁvg\é@r %rtelgie en|1bnoscllldmeent of
o) roghry drum %ron1t e front opénfing ? eéreof

thaCreasesnt SntBat ibhe laundry 6ap he damid Veso2ked i+ at a
in the 25 water and the effect of pounding notions can

shecdlftiaidneleat]l adreald i all1skagesef ey t sBYek® one among a
enhancenent of cleaning -12 efficiency. Mboreover,

plluonadh tiyheo ff | psé sevat eatbevaleviel sodepreridihg? ¢85 the amount of
determ ned based on the anount of |aundry detected by
llagundidryy arfount egetmgdteor 2B piemdilng proef ewhedherbodheeniaundry
of 5 the present invention, it is also possible to

afornitt 1% dFefe@d iR Ilevel or to allow user to sel ect

gggeﬁﬂﬁagggn Bhg!ZL%%%FgEFgEeS%&ﬁ%ﬁfgegfveg% 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 soaked 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 appératuses performing a washing

process and other processes by dissolving powder or granule

in liquid.
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| aundry, for exanple, depending on whether the |aundry
anount is great or small. 10 Though the preferred

enbodi ment of the present invention has been

descri bed for the case of slantingly disposing rotary
drum 3, the same effect can be obtained wth rotary

drum 3 horizontally di sposed by varying the

rotational speed thereof. 15 As described above, in
accordance with the preferred enbodi nent of the

presehite Avamt i ype svagbinge megthdme diunecicordengeedvith the
after the detergent and the water is supplied in the
PEEEER Tt UBTVERE1HBt e} Y erfBREAH DeOfapt RIFyC/F 589| it speed at

urther, since water, i s supplied toward the inside_of )
WP EhDGoE SEGAY i FAARL T F1ib e o7 her SRS # Which
I y e idly s ed in the er_apd the
lg 5@% 0 %goﬁﬁﬁv%%? o ioﬁ@gcaﬁa 2" bbt ai %%r% A cleaning
£ |ds . : it vand tod S 1t oot
e&g&hﬁ%&%?&?}ngﬂﬁw&}cﬁ abned wéiip%ﬁ d étlémeqcﬁélpnprrkgentI'tsjbeducec‘'
and apparat uses PRI thas WBsEh Nh3AnPeceSfe #Mibed with
ot her processes by dissolving powder or granule in
reisgeict. tolXxHNdepde fiar typeembsHingnmachiine Wwill be understood
accordance with the present invention is capable of
biynctbasengskhé legeednat thehi emtdetkagenvarsodsssohardges and
in water and the speed at which laundry is soaked in
moRé fggpdd onphétasf dre, mafleanihjostefiepeiréieyg darpmbethe spirit

i nproved and_washing tinme can be reduced. _
and’ scope of the 1invention as defined in the following

claims.
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Wil e the invention has been shown and described wth
respect to the preferred enbodi nents, it will be
understood by those skilled in the art that various
changes and nodifications my be made w t hout
departing fromthe spirit 10 and scope of the
invention as defined in the followng clains. What is
claimed is: 1. A drumtype washi ng machi ne conpri sing:
a rotary drum having an approximately horizontal or 5
WopAnied cladamedonddl: axis; an outer tub for
accommodating the rotary drum therein; a driving
notor for rotating the rotary drum a detergent case
for commodat i ng detergent therein, 10.a first water
Tsuppi § GRIT FOPCSURBIy M A AGPRRe] ROBPERE PGt er t b
via the t e ase: .. a . .sSecn ; it f
suppl%i r%ec\ﬁgtrkgralg%{ao%%‘ﬁ&ehq?o%gr%%ﬁfﬁn{%rﬁ%ﬁi ggfrﬁgr??lrtal or

sOR@RERO rQft Atthe gt i drum  and 15 a controller for
controlling operations of the driving notor and the

firstamndotherseaamd vweder sopphodAting0 t@¥eCWEaAy drum
washi ng process during which water is supplied first

thpreana first water level by the first water supply
unit, and the rotary drumis rotated at a first

r ot at@ ohal vRogspeedrf ferarotabiper tbe, rahdryhdmumat er
is supplied up to a ,

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 first 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

second water level by the second water supply unit, the

first water level being lower than the second water level.
2. The washing machine of claim 1, wherein at the first

water level, a lowermost portion of the rotary drum is

submerged in water.
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second water |level by the second water supply unit,
the first water |evel being | ower than the second
water | evel. 2. The washi ng nachi ne of claiml1,
wherein at the first 25 water |evel, a | owernost
portion of the rotary drumis subnerged in water. -15
3. The washing machine of claiml1l or 2, wherein the
first rotational speed exerts a centrifugal force
that makes |aundry acconmodated in the rotary drum
cling to an inner 5 cylindrical surface of the rotary

drumw thout falling down. 4. The washi ng machi ne of )
3any o o‘fa%%msmigbans, ofydfdin It KE rdot dRe TRt the first

d_at d ti I d ile th
PSSP SRR AL Ak apBPERUGALL F LT AR maves
At . [ ' f ;
HSPERRN, Ol ILL 0 TUEQHpNR, TEGO.S" e

ckeRnesebhs Burdhdld ORltnere’t Ay AW Jitdod@UWiYing down.
accommodated in the rotary drumto be lifted up by 1T

the rotation of the rotary drum and drop down by

gravity.

4, The washing machine of any one of claims 1 to 3,
wherein the rotary drum is rotated at a second rotational
speed while the water is supplied up to the second water

level by the second water_supply unit.

5. The washing machine of claim 4, 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.
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