- ;e3e<z<wt" 6@UX& Field of the Invention 5 The present invention relates
to a drumtype washi ng nachi ne; and, nore particularly, to a drumtype

washi ng machi ne capabl e of executing, e.g., washing, rinsing,

dewat ering processes in a rotary drumrotably installed in a”lmummﬂll mmm,umjch
that a rotational axis thereof is 10 substantially horizontal or,g)anted
wWith respect to a horizontal direction. Background of the Invent| on 15
Referring to Fig. 6, there is illustrated a conventi onal drum

machi ne. As shown therein, housing 57 of the washing machi ne | mmm
tub 53 installed via a suspen C n tedlnwaer
is rotary drum51 which is pr%%%egyaﬂtwggﬁ% Ergﬁﬁqgﬁ 0 of drum 7600002
perforations 52 on a peripheral surface thereof. Rotary drum 51 is driven
to rotate by drumdriving notor 55. Further, by opening door 54, which is
instal |l ed atielfir ofit ther fngendfiomousi ng 57, laundry articles can be | oaded
into or unloaded fromrotary drum51 via respective openings 25 forned at
front porti ons of water tub 53 and rotary drum 51. After an opening of door
54, | aundry articles and -1 detergent are | oaded into rotary drum 51,
and th operat i ont % Pﬁ@sﬁé§hlw%wmé$%atﬂ$t¢@teﬂ dyeanertvips fwaishing
wat er tub 53 _a al so, ,into rotar t hr ough drum perforations 52.

dru
Then, when ?‘8?5}9 dr P Sn O i P@%ttlé:u arddat etat & ﬁrré‘&et EVRPnefrshing
tati | , th | d ti
;gcgrrlrrgggt ngﬁgrg%/aé%}}%lr é?nare CF‘B#Jt up |%n ZUP%%%%S%haI%lglsrl@@t'l oy
the action &éwéebk§hgoBrgb%@%%s5§np%9%bQ%%ymth%'fHEEb#&” iPherple surf age

of rotary drum 51 and are dropped when reachi ng a speci
water tub such that a rotational axis thereof is

10 substantially horizontal or slanted with respect to a

horizontal direction.

Background of the Invention

15 Referring to Fig. 6, there is illustrated a
conventional drum type washing machine. As shown therein,
housing 57 of the washing machine includes water tub 53
installed via a suspension structure. Incorporated in water
tub 53 is rotary drum Si which is provided with a plurality

20 of drum perforations 52 on a peripheral surface thereof.
Rotary drum 51 is driven to rotate by drum driving motor 55.
Further, by opening door 54, which 1is installed at a front
portion of housing 57, laundry articles can be loaded into
or unloaded from rotary drum 51 wvia respective openings

25 formed at front portions of water tub 53 and rotary drum 51.

After an opening of door 54, the laundry articles and



+ 10 'hei ght, thereby undergoi ng pounding notions. After the conpletion of the
washi ng operation, the used washing fluid is drained, and a rinsing
operation is carried out by using fresh water. Then, when the rinsing
operation is finished, a dewatering operation is conducted by way of
rotating 15 rotary drum 51 at a high rotational speed. The series of
processes described are automatically carried out according to a preset
control sequence. The above-descri bed washi ng machi ne has a general
configuration of a drumtype washing nachine. In addition 20 to the washing
machi ne w t basi.c figuratio t here_has_been_sugqested, for
exanpl e, a f%%? ?%% agéhﬂﬁéﬁﬁgkkﬁigeé%ﬁ%ﬁ¥n r%msPEUCFGPe WA PR
wat er stor [ T Hyb : 3, I Ql.ar L3 or 1] o aundr
articles tg&%eﬁé%f Wé?éﬁ{"?y dé%ga}%erge bgts\/va%/réggyg{éé?her g@%/t%g girgow 8@ aimdccy
further enhanced debergeneyd(sessapanase Raj@nty LakdnOoen ARRLLGAL iQMNoO-
1997-215893, pp. 3 to 5 Fig 1). -2 Besi des, there has been al'so

devel oped gpewddragionshiste hatheg, a wamdeygtdryi nirdmineti ons f gk 1 geMi 1

| aundry articles by way of blowing warmair into a rotary drum In washing
machi nés i ncdtalfegadr umpypde vaesinediusohas ibnadntipuedl by euat dringedy to
i nprove the cleaning efficiency while reducing an anmount of water used and
t he period ®FtRF neSr edliis ebaRAryY harkashiesg aaaeesxsiatiyd nket rogelry drum
requi remsnt%F ther;iE?s been devel oped a technique for enhancing the

cl eani ng eftt c?ERc egt 9P 2t detiérigEaiodt barklgenbratée Mrtdioss@fi ng
a det ergent c%ftg\@{c%'b%@é@r%@?cprto@%ofe%vg?% L%Ha'ia‘gﬁg%]d%:% lé_ igrﬁlhgsqaﬁ%rﬁieggry

obj ect of th pr esent rAvent iFon to pr

havi ng a-StéﬂckHE§r§OHf@Hi§degﬁayaggn%&%g (wﬂéﬂg?@écﬂ?ﬁﬁf@ﬂ@ﬁﬁgific

accordance with a preferred enbodi ment of "the present I'nven “there s
provi ded a Kk ight yperNesdb g LY QI8 kP MYd i diGig a motidnk dr um g sposed in

a water tub 20 and driven to rotate by a drumdriving notor, wherein a

control | ed compét bbnwaterhier cash il espestepplon Unthei astad wadha righer Mater
tub; and a controller for controlling operations of each part including the

wat er supplis udrained, t BaddrumidEininpretatiercbs dcagriedaontntioyolusing
sequence in_25 each of washing, rinsing and dewatering processes, wherein a
turbul ent wWe¥®FhfVahegenefieing "ieanENSs piwviv@donerghion is finished,

a dewatering operation is conducted by way of rotating
15 rotary drum 51 at a high rotational speed. The series of
processes described are automatically carried out according

to a preset control sequence.
The above-described washing machine has a general
configuration of a drum type washing machine. In addition
20 to the washing machine with such a basic configuration,
there has been suggested, for example, a drum type washing
machine employing a structure for drawing water stored in a
water tub into a rotary drum in order to allow laundry
articles to be sufficiently soaked by water, to thereby
25 provide a further enhanced detergency (see Japanese Patent

Laid-Open Application No. 1997-215893, pp. 3 to 5, Fig. 1).



-3 inner lower portion of the water tub in a direction intersecting a
rotational direction of the rotary drum and wherein the controller
perfornms a water supply control operation for supplying the water into the
water tub up to a 5 second water |evel by way of controlling the water
supply unit, the second water |evel being Iower than a first water |evel
corresponding to an anount of laundry articles and then perforns a rotation
control operation for rotating the rotary drumat a second rotational speed
by way of 10 controlling the drumdriving notor, the second rotational

speed bei npegyieidel thared hassthded! akhlgpal qsSReRsHLIPLOY L) h I.ng
process. Under the above configuration, the rotary drumi sS}lrlg?%t gg\%igtehe

second rot dtdwimal spbadndty tdey ingestintbeohs fauppkyial WAL £ ithes
second water level is started, thereby initiating the washing process.

Ther ef ore, hetay iaf delve pedvarsuaientnta éheoteter deams cont ai ni ng wat er
supplied into the water tub in the rotatjional direction of the rotary drum
and a turbul ent %At ¥2SHGR e JemaatBrbedingndrwe-type ennest water hay a
wal | portion provided in the direction intersecting the rotational
directfon o YT aFy WRT ThRSGRt EPgLRPrSBFuENBnClRaPRaIWREER clebCs of

a high con trati u i nt ai the detergent in smal | , anpunt of
water. By t eldégvgfgggggﬁg (S)af%thlélgﬁﬂ%bﬁ%n‘f’ag%rmé’ts 174, & ergeted s 8ans
are produced fd omp : er t ut.j t ' concentration. Th
detergent foans soé&}gl_%ge%{]atégé arde%}}lqﬁ%d[}%fe%%sf'o the % of'&Fy dfUff r om

the water tddyuierednopenitieal thes r gy Qi'é#r@lto%etdqe'éeb%e@zﬁlg.q?x%m et

with the laundry articles being agitated by the rotation of t ot ary
drum Accoreditegiging heehlei ghlBandngentfaicoenel the datiarigaiy sekdbi-gRnt
perneates through the laundry articles, providing an inproved detergency.
As a ¥@sul tfoanfe qanaraied) kY fdtsentying & hdetesheny tpevatéon with the
supply of water up to the first water level is inproved and the tinme period
required for the washing of the 10 laundry articles is shortened.

Preferably,SuthearcongfolIer rotates the rotary drumat the first rotational
speed as see%s—&—he——sﬁ%@e?&%?—rér is started. If the rotary drumis
rotated at the first rotational speed, the laundry articles are lifted up
in the

Accordingly, it is a primary object of the present
15 invention to provide a drum type washing machine having a
structure for efficiently generating detergent foams.

In accordance with a preferred embodiment of the
present invention, there is provided a drum type washing
machine comprising: a rotary drum disposed in a water tub

20 and driven to rotate by a drum driving motor, wherein a
controlled amount of water from a water supply unit is fed
into the water tub; and a controller for <controlling
operations of each part including the water supply unit and
the drum driving motor according to a control sequence in

25 each of washing, rinsing and dewatering processes, wherein a

turbulent water flow generating means 1is provided at an



15 rotational direction of the rotary drumand is dropped when reaching a
hei ght where a weight of the laundry articles gets greater than the inertia
or centrifugal force. Since the lift-up and drop novenents of the |aundry
articles are repeated while the water is being supplied, the laundry 20
articles can be conpletely soaked by water, which hel ps the detergent
solution penetrate the laundry articles when the detergent foans of the

hi gh concentration are adhered to the laundry articles. As a result, the
washing of the laundry articles can be perfornmed w thout causing any uneven
or 25 insufiij~&.entyd 1 .ng: Les . th he_first _water Jl.evel .is set
to correspéﬁgﬁ?ﬁ -%gﬁéﬁﬁi éﬂ%ﬁ%ﬁ géfthgy%auﬁ%$3£arF?%Ieénac%on%ﬁ §Fééopn

t he rotary igrwRsddt it 4 OF i g1k t i | i i

supplied up to the Il RSty tdbHa | aiEALRLed WY [hettstaty g?hﬂgvéf‘,d t he
detergent fwhareican dhe gerertatadd dr o fdiemsdetzer gakle rSOlsipaR Okoathbah
concentration, so that the detergent foans of high concentration can be

ef fici ent| ppereduced. fFurdsymrhwieg the secendinodathenabtspeedbi spseb w0 be
the rotational speed at which a centrifugal force can be 10 obtained to

al l ow ¥ he & wrteE| deViedt kY WR¥p WUt centrdlhgngo téve | waker penppher al
surface of the raotary drum B rotatin% the rotary drumat the second

rot ati onal “Ppdead, tihetecerd d@%&ﬁapéﬁ"& f RSENGurk BT i thamea whi 8FtsHpBRred

in the “ﬁtﬁ%v%Hp’c 0_1 hat gener tion_of det%rge t .foans of a 15

hi gh
concent ration can“be FERPIFtAPed® MP eSTEM i H elFHQQQ¥HRﬁ§4%&?$gIé§d
[i to t i 1 pbh A f t d it b ' i
Co 1O O IR s ROAPIET BbralibACE A /0T (AR ik hob | (OEERTRS ERE'

e rotar e de

Preferablyydihg i rgtud ot a1 ogal sspeesed | S8l itdx e dde rgtatjopal speed
at whi ch tﬁé Ia&Ldrylgrticles acgonnndated inlihe ro%%?y drun%areggllgaed

to beldiftednyrdilirhe theatdml ddiveati aroddier eeheanskesoppedtwhebnal
reaching a hei ght where their weight gets greater than the inertia or

centri f ugalsriemt ebeleve| gpedtiy tttemn ot atfiost By t2H iratadl | sigeedie empflaygddr um
at the first rotational speed, the laundry articles can be fully agitated
whi | e chandi’hdheiashigig process.

Under the above configuration, the rotary drum is

rotated at the second rotational speed at the moment the

15 supply of water up to the second water level 1is started,
thereby initiating the washing process. Therefore, there is
developed a <current in the detergeﬁt-containing water
supplied into the water tub in the rotational direction of

the rotary drum, and a turbulent water flow is generated

20 from the current of water by a wall portion provided in the
direction intersecting the rotational direction of the
rotary drum. The detergent solution in the water tub is of a

high concentration because it contains the detergent in a
small amount of water. By the development of the turbulent

25 water flow, detergent foams are produced from the detergent

solution of the high concentration. The detergent foams so



positions in the rotary drum so that all of the laundry articles can
undergo uni form detergency. Further, the turbulent water flow generating
portion is preferably a groove formed at an inner |ower portion of 5 the
wat er tub. The groove may be formed in a direction intersecting the
rotational direction of the rotary drum Alternately, a sidewall of a drain
groove, forned at a | owernost portion of the water tub for use in draining
wat er, can be used as the turbulent water flow generating portion. 10 Still
further, the turbulent water flow generating portion can be a protrusion

formed at thenkpactdl awer iR S @eefm{t;%i A LR ooy

intersecting the rotational direction of the ro

wat er flow geberada NnGrpoiidedl Hachki t ahes @ndevel et af r ent
water flow froma water currenf? gener ated by tfe rotathn g?é?ﬁéyrgﬁéﬁ%

drum and, ¢husactetwergenttHeoalmuearybeaet tTeentdei @enaiatad.cbr B?f the
Description of the Drawi ngs 20 The above and other objects and features of
the presentT®hathenonodi | Ithseconetappar dmtint r om Bheokdlihewiyng degcr iptdion

of preferred enbodi nents given in conjunction with the acconpanyi ng

drawi ngs, iPCMRERRTabEoR Pf 1 thiovdehetamnt gurcdtitderof pramaapast stiafouyidr um
type mashinganaghiné in accordance with a preferred enbodi nent of the
present inventi ORMPETY. 3 TroVi e sPEC B BERI dRRgAEREOFSS idsi R gerTant r Ad er

for use in th type washi ng, machppe in accordance with the preferred

enbodi nent %fg?%égg}eégﬁt SHVE qoﬁ#Pﬁ$b?n%yd8§cFSSe&%&WﬁWﬂMﬂﬂﬁﬁaq%ﬂn

descri bi ng @i Mat e, Su o] o] otati control executed by the

control | er ?%Mgcggfﬁaﬁggﬁ&?tE&{hgagggfgﬁéeggeﬁggﬂiﬁg%F%oﬂV‘ﬁﬁrp Eggﬁt 18

i nvention; {fpFbged4aRBesnBt $ imeCHRES o3 Gel@NaedVifeW Qfl'ﬁeﬁvyé@ﬂi rotf'f P of a
of a

water tub; Fig. 5 offers a cross sectional view of a wall portion
wat er 10ub, Whenéry aheiwakbk per shomtieaepr.ovi ded with a protrusion; and
Preferably, the controller rotates the rotary drum at
the first rotatiénal speed as soon as the supply of water is
started. If the rotary drum is rotated at the first
rotational speed, the laundry articles are lifted up in the
15 rotational direction of the rotary drum and is dropped when
reaching a height where a weight of the laundry articles
gets greater than the inertia or centrifugal force. Since
the lift-up and drop movements of the laundry articles are
repeated while the water is being supplied, the 1laundry
20 articles can be completely soaked by water, which helps the
detergent solution penetrate the laundry articles when the
detergent foams of the high concentration are adhered to the
laundry articles. As a result, the washing of the laundry
articles can be performed without causing any uneven or

25 insufficient in washing result.

Further, the first water level is set to correspond to



«+ 15 Fig. 6 sets forth a cross sectional view of a conventional drumtype
washi ng machi ne. Detailed Description of the Preferred Enbodi nents 20
Referring to Fig. 1, there is shown a configuration of main parts of a drum
type washi ng machine in accordance with a preferred enbodi ment of the
present invention. Water tub 3 is slantingly suspended in housing 2 via a
suspension structure (not shown). Rotably installed in water tub 3 is 25
cylindrical rotary drumb5 having a base. Rotary drum5 is driven to rotate
by drumdriving notor 4, disposed at a rear -8- portion of water tub 3,
and a rotatipgpal ;shesd ot at,|i direct. o] mb. c e
vari ed. Fur%ﬁgr,arotarng$u2¥%aig%P%g? llégﬁ?%ﬂﬁgte%c%gﬁﬂéMSg%ﬁ tﬁ%tqgﬁp
openi ng t her@er{ s ddumnosad toN@r dofa by 0Bt uROritd OFo 0+ &d heUsh BY WA tand the
direction R of a rotational axis of rotary drumb5 is declined toward a rear
portion of beisgnguppatean wnogte ohe8seicohdr espent leval hobwaenttdan the
direction H Therefore, after opening door 8 which is installed at
inclining sfiifatew2hetolrwdlat thef detergenti doaofs heusibey dEneltsiedintirom
articles can be | oaded into or unloaded fromrotary drum5 w thout a user
havi ng>t o behd dehRrIRpieSrdtivuc it my ighacenranErakions @ourhliaipehe
washi ng machine 1 is not needed any nore, which enables the installation of
drum type wAShERGSRECHiRMS O aNiFRI ICURREraE MWpusang 2ot {EHG M Nides
wat er suppL¥ uni.t g for supplying water into water tub 3; water drain unit
7 for drai ﬁ% FHE&%used water fromthe water tub; and controller 10 (see
Fig. 2) for contr i in r QS| ri oces f
washi ng nmachi ne fﬂ%%ﬂ%%%?%%brg??o%egsﬂgfq&ﬁ?ﬁﬁﬁgkﬁhc|ré§19?s%§?agfé§m
after |oadi pget ho@dig£5 kpbaqdr A@ar yndeHmM> ByneperiuBa1d008r & aRdn be
supplying a required anmount of detergent thereinto via a detergent

di spenger poepataddi ntorad Erosuppky lmirtds; sobicbébenotO wondrops batserd es
of processes, to thereby automatically 25 operate washi ng nachi ne 1.
Referring tolkng. t2, anhdnaers pfgs@hiarad purkace «whithgreetany ofirewnt &y | er
10. By receiving a setup input such as a sel ection of an operation course
from settin§OBAFLNG3, tRYnEOdRIYNi €T, AfadkhEp HCA i EPERGAPNREr | SRRRDUL s

a control Cgﬂgggdfg)égygiogggtghEggtu@Jrf%%gnﬁﬁBkﬂg Gater supplied in
the water tub, so that generation of detergent foams of a
15 high concentration can be facilitated. Moreover, since the
laundry articles cling to the inner peripheral surface of he
rotary drum, it becomes éasier to fill the central portion

of the rotary drum with the detergent foams.
| Preferably, the first rotational speed is set to be
20 the rotational speed at which the laundry articles
accommodated in the rotary drum are allowed to be lifted up
in the ©rotational direction thereof and dropped when
reaching a height where their weight gets greater than the
inertia or centrifugal force developed by the rotation. By
25 rotating the rotary drum at the first rotational speed, the

laundry articles can be fully agitated while changing their



. 5 control programstored in storage unit 15. Power switching unit 12,
formed of switching devices such as SCRs, controls on-off operations of
drumdriving notor 4, water supply valve 26, water drain punp 27, and so
forth, based on the control conmand provided fromcontroller 10.
Hereinafter, 10 operation of drumtype washi ng machine 1 using controller
10 will be described with reference to Figs. 1 to 9. Door 8 is opened and
| aundry articles are |loaded into rotary drumb5. Then, a specific anount of
detergent is supplied into the detergent dispenser, and power switch 18 15
is turned T ftigf, ratJ o ur [ | egted, §r S ' ni t
13 on a coﬁék?%llaggﬁgl lS{ oslig}geg%gcnﬁy sﬁf?gée%(;%f ﬁl?)%lgl %8112 %)gepggﬂgi ﬁigé%r{r;@pgpes
of laundry @artieles kanbenwashedunkfozmh @Rekdljeprstart input is provided,
control unit 11 reads a control program corresponding to the 20 setup input
from storage uni trubklend, | Bhei atwsoul @ont kak eepef Béw 0geaeeaidngy pdrtion
control sequence. First, control unit 11 detects the anmount of the |aundry
articl es byisopaeifegabdtyaray gronvs. f8pmedf iataldry, 1 haendipwamo yntr tdetreciOr
16 cal cul ates the amount of the laundry articles 25 based on a | oad exerted
on drum dri¥ifg Widtor Bubwhi chhe s Svr@dved Beperdi nfosnethel ramsurdizgctiimn

| aundry artijc]es. nge - 10 detected | unéjlrs%/ anpunt i s inputted to control
unit 11 and RESFEACFANE e ORPF 282 R ditecQRisRitngt Rperatgy |drum.

started. In hing operation,.a centrol ,of. water supply and a control
of 5 rot ati%%ggf}qgg % Y d?urﬁaj’fieg“’raellexé%ﬂt &d %:%a]srlllov%??‘nv% g%osr,me\ﬁhe?gi i
reference n ={rlg n I f i

t he water sﬁg{g%gh\%:é\llgb?g ePeE)ge%ﬁ%ngragclegO%yb?of% gesgl(r%l bée)]ga%?i(}ﬁ)%%%t}&g’
sequence fogagOBEr @kkdndst hfer @LabudRn®f Waledr ¥ 1HWRhe FHE IWREDINE JMashi ng
operation is started, control unit 11 outputs control conmands to power

sw tchiong unit 1Xt4il brderrdteempenhsat enrbupehny vabver26fiow tdenstypping of
water into water tub 3 and, at the sane tine, to rotate rotary drum5 at a
first rotatpontliospeedn Hyet he commttisioger fiormes) 8% waher supery lewer 26
is opened and fresh water is' fed into water tub 3 froma water supply

pi pi ng connBBEEHOPo Afatehe sUPPPY &Mt B (Vg . A eChileTt iifE R tddte rigeht

i I |ied.int t b_3 while bei ' ith t ter.

Fur Chor , 51 RIFERABB081 yOrERELRB. SUppISP<of "DRE Nat SFLTr of af o2 BHAM T &
t tob d t f . ISt [ Vi 4

(R1) " Thon, "POELr s e T EN SATRE W h e ALY brt o TS o Tovst sbal

according tguappiedet eraided ISy ef Sath &Y hheert BareRY t§X fHd b dPryprchéand
reverse rotations alternately (R2). 25 The first rotational speed is a
rotational speadiahl @4 rthd heot stypddyurmy t babes tateomiedaired it fadmed Yot um
5 -11

be efficiently generated.

Brief Description of the Drawings

20
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:
25 Fig. 1 shows a configuration of main parts of a drum

type washing machine in accordance with a preferred



to be lifted up in the rotational direction of rotary drum5 and dropped
down on a | ower inner peripheral surface thereof when reaching a height
where their weight gets greater than an inertia or a centrifugal force
devel oped by the rotation. 5 The first rotational speed is about 35 t
5r/mn when the dianmeter of rotary drum5 is about 500 t 50mm By
controlling the rotation of drumdriving notor 4 to obtain the first
rotational speed, the above-described lift-up and drop novenents of the

| aundry articles can be obtained. 10 Provided at a plurality of |ocations
on the inn j S o] ; 5 are agitation bl ades 9.
When rotar§£%ﬁ§§%d%gﬁéﬁg¥egﬁéﬁﬁgﬁgé??r%?%¥%?%§ﬁ%nal speed, the | aundry
articles being igijgontagt wWidyides i nger prsdpheyalgsukf acge of - 119125y drum
are lifted up in the 15 rotational direction by being caught by agitation
bl ades 9. Jdwerdheet aurul y ualket i ¢hestipé | efkum l’c@b@ﬂ’wé’éhﬂhﬁ dLchine in
successi vely noved up and dropped when they reach the hei ght where wei ght
t her eof becmesrdpeat erwitian tthee pmerfeiraecor thbodénenif ugfl tflog cereaent
effect of pounding notions can be 20 obtained due to the inpact fromthe
drop nbvensmeenfieme |aundry articles at the nonent their pileup state is
released. Wth a rotational speed smaller than the first rotational speed,
no such |aundry [Fift--ud MSFSHERCS aRed Ivud@r twhEPEasafE Tdidp hod et rof

the | aund tjcles 25 takes pl it tational d th
the first rotERTondrospEel, T87 the TSGR arfitl KO af et o o i g 12

to the inne I al. su otary d n
centrifugaJé?%§%%£f§#n851t%ééég%%$§éo$ﬂf%b &E?L?ﬂ?ﬁ?ﬁ5ﬁk e?h?§%§§gﬁg ot
continued whil e tbgekPt ahi,@At@bnkotary drum5 is being 5 executed, the
water fed into water tub 3 is also introduced into rotary drum5 through
the phorality of mrgim perpeeathess 47 dryded sertimaler vpber abfsu f aca 1of
rotary drum 5. Accordingly, the laundry articles, being engaged in the
repeat ed | ipdrupoandfdaopatevebehts by the rotation of 10 rotation' drum5
at the first rotational speed, are conpletely soaked in the water. A water
level in water t B is deferted pyoanat EPCLéPBRLIJFLBYt OF £9 Weddt A9EdI™
wat er tub 3. _Wen the water |evel, reaches second preset |evel (W2), which
'S |ower 159FhanvALFEr &k A= 440y ct 1T oP 7 LY pBRAFAGNL 45t RECTABET "GN 1o

| aundry articlgsu water |evel detector 19 provides a detection output to
controi uni®*21F8A8 oAt ol unit 11 sends a control conmand to power

SW t chizng unit 12.in orgler cl ter lsy I8 021 t Yitdher ey st op
t he sggply 20 of%%ﬁ%'ma?ers%gﬁ).gégtwa 81 SrBRsY bk *

conventional drum type washing machine.

Detailed Description of the Preferred Embodiments

20 Referring to Fig. 1, there is shown a configuration of
main parts of a drum type washing machine in accordance with
a preferred embodiment of the present invention. Water tub
3 is slantingly suspended in housing 2 via a suspension
structure (not shown). Rotably installed in water tub 3 is
25 cylindrical rotary drum 5 having a base. Rotary drum 5 is

driven to rotate by drum driving motor 4, disposed at a rear



When the water is supplied into water tub 3 up to the second preset |evel,
control unit 11 outputs a control command to drumdriving notor 4 to
revolve rotary drum5 at a second rotational speed, so that rotary drumb5
is rotated 25 at the second rotation greater than the first rotational
speed (R3). ~ The second rotational speed represents a -13 rotational
speed allowing the laundry articles not to drop but to cling to the inner
peri pheral surface of rotary drum5 by the centrifugal force devel oped by
the rotation of rotary drum5. The second rotational speed is, for exanple,
5 about 90 g 1A r/d n ywhen t hedi anet gf 5of ro]g@{é{tgéﬁ?lS S about, pOQ t
50mm By rotating rotary drum5 at the second rotational speed, there is
devel oped ardiit£ialn dhecdet 6n9€HE Seb%&?n Qlud Nisgh GeNCept r ati Ry,
containing the detergent dissolved in a small anount of water, and, thus, a
10 gener at ifurtdfedetesgeny doamss5i s$sf anktihlakadinAwasbews ubn Fisgsh thard 4,
drain groove 20 is fornmed at a bottomost portion of water tub 3 in a
direction parpepéhdnbarthereht rst adispasedi teotaimh & mdirced byoabhianr @f A)
of rotary drump5. Since sidewall (wall portion or 15 turbulent water flow
gener abi ng MAsEHN9 20a20d Hrai Algeeblen2B pht er sesasianailr eetisor fofr ok awat er
current (ngﬁged Ey,an arﬁow 5), a tg&bulent wat er, fl ow_( mar ked bé an arrow
C) occurs M o s 3eAGCE NS0 F o3 ioh& FRIsP A b R 0dficBAVFEBA Ehé tnafer

cont ai ni ng the high.caoncentration of the detergent, 20 disso] ved therein. A
det er gent rBt%cul goisﬁf Acttdht SRSIRESH )t Yerer AN 292 dlno Eiop H.

hydr ophi | i er{aval €5 780! ubh&d, or entiq%I dddpoghi :gfﬁ;%ﬁ’:t%' gl 'eﬁc?e Y oup-

In a detergent solution, deter ecul es &l nsel ves a

surface 25 {ndnteifmgesupfatbecyatsrmedndrt BOFRchRapboRke oROb rAHARASY 3t the
surface exist under the water individually or formng -14 mcelles (i.e.,

aggr epat ed 1mindrwf aat hubber cah et drogeidd niMesubeshnlYlBaadt He othe trext@et
nol ecul es at the surface (herein referred to as latent nolecules) are
renoved, t et & gertthesitecal egsehathdiairg beenm dgbder gedni.n t Mengaver,5

imredi ately rise up to the surface, replenishing the renoved | atent i
nol ecul es. A I HuUBLPRECHr ddudd® By TheA T WP bty Rpt VaaPaRIf MeRN&PE dddéd in

e deter Oeil SELALANncl "R, e ApEenEo ke, LDy 348 LRcay sanverino
type washing machine 1 in a small space.

15 Housing 2 further includes water supply unit 6 for
supplying water into water tub 3; water drain unit 7 for
draining the used water from the water fub; and controller
10 (see Fig. 2) for controlling washing, rinsing and
dewatering processes of washing machine 1. If the operation

20 of washing machine 1 is started after loading the articles
into rotary drum 5 by opening door 8 and supplying a
required amount of detergent thereinto via a detergent
dispenser prepared in water supply unit 6, controller 10
controls a series of processes, to thereby automatically

25 operate washing machine 1.

Referring to Fig. 2, there is described a



10 thereof. Since each of the detergent foans arranges as many detergent
nol ecul es as possi ble on the surface thereof, the concentration of the
detergent becones very high. Further, since the detergent nol ecul es
arranged under the water nove up to the surface for the repl enishnent of
the detergent 15 nol ecul es taken away as the detergent foans, additional
detergent foans are successively produced when air bubbles are supplied.
Then, the thus generated | arge quantity of detergent foanms rise filling the
space between water tub 3 and rotary 20 drum5 and are successively

i ntroduced | : r r in t .t fro
portion of %%g%é?%%%ogt g@t %é’tr”gﬁ%l%%rggﬁ@o %}%%éﬁ%gfgngr ?i r(%Iee(;,csupt Eg] élltn.
At this tingycigiaseat Be1bavndhy odr bhc\k,\aﬁ_%r%ﬁzﬁo%d%ﬁ%et & rdie ddt8g unit
peri pheral surface of rotary drum5, ich is rotating 25 at the second
rotational sppedondreenturdlt poIfiMadeN upOtal Ya dhuBYrScbsiplietl, empityuard.a
thus, the entrance of the -15 detergent foans into rotary drum5 can be
facilitat edcoBesotlesgommnaee tihe getwergerstwiftednimgar endént 120 bhe hsimgr
articles through drum perforations 17 as well, the detergent foans can be
adhere@ to thetralngrpozem cteyes firni sherggesusit| 15f ur tPleaer siwidehimg

| aundry articles_are thoroughly wet through the laundry lift-up and drop
novenents bynibt dfy Fedmes Gt atf Heind ndeviFes PBEAt PEnACESpestpntiyfd s

trati f det t_f into the |aund ticles_|
Paciif Lot o 10 FT R keI Gort | BAME r35LF Dho TG ncde of2ERE |SHRRIY

bei ng. combi FEaV i 21t R T4 poRRE e FOPBUES,” NBFRovar T heP ASLar unt

bei ng conbi ne I pop Icogr reover, 'he ergent foans

burst whil ecgassbng ddMmEh phsviasadrc tishese11de hogh- apncemd@idon 15
detergent solution perneates the laundry articles making the soils soluble,

t herehy proypdiragidat efgaray tApedazaehilved mduhipreoducisigglei@igesitl foares of
a greater volune fromthe detergent solution and all ow ng the detergent
foans to clwhjlt beodepernbatiewtiib rafiedencar ttioclFegsi.n1r dtoardy drum 5, 20

cl eani ng actions of detergent conponents on the soils can be facjilitated,
and an i nbal ance Per¥a8hifig orpengd and elaundprendbheAdASt REE tifddesuridrye

articles are not cleaned _unifgrmy) can be .suppressed, far the uniform
penet r ati on*8F2fHe ﬁ%-ébnce&%?&fidﬁ 5PGFH§%6£t%?%%ﬂ? éﬂﬁu??gﬁrﬁgn 5+
shor t eni ng. PREDBGFToq Br° « ThE " Pl Eahr sHYky ™k "oandPEaYES Whliken 16
15 is turned on. Thereafter, an operation course is selected
from setting unit 13 on a control panel provided on a
surface of housing 2 depending on types of laundry articles

to be washed. If an operation start input is provided,
control unit 11 reads a control program corresponding to the
20 setup input from storage unit 15 and initiates a control
operation according to a control sequence. First, control
unit 11 detects the amount of the laundry articles by
rotating rotary drum S, Specifically, 1laundry amount
detector 16 calculates the amount of the laundry articles

25 based on a load exerted on drum driving motor 4, which is

varied depending on the amount of the laundry articles. The
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- washing. After the elapse of a first preset tinme period during which
detergent foans sufficiently enter rotary drum5 such that the |aundry
articles are covered all over with the 5 foanms (R4), control unit 11
outputs a control conmand to power switching unit 12 to open water supply
val ve 26 and supply water into water tub 3. Resultantly, water supply valve
26 is opened and the supply of water is initiated (W}). In the nean tine,
the water level in water tub 3 is detected 10 by water |evel detector 19.

If the water level is found to reach a first preset |evel (W), water |evel

detector 19se0dsea qghﬁg&'goranfwrwti Oi%%%%lﬂ Wy tedd y anﬁ,?s?lft afipt er

supply valve 26 1s close y a control ¢ fromcontrol -uni and t he
wat er supplytbdscgedsedtob¥bye dhRithesfirst preset water |evel is an anount
of water corresponding to the amount of the laundry articles involved. As
described earliergintsts amowmshdiigt bpekaubdny iar tsicelreed.s fIin thedaiaatied by

| aundry anpunt detector 16 and is stored in storage unit 15. Therefore, if
wat er is fedpepatboonhe 20 danrtstolr esfet wadteer keppll ycoandspandeogt tel t heef
amount of the laundry, the supply of water is stopped. Wth the initiation
of thedsuppF9tatipReCRati@taly tdrWhedf REST eﬁre&@tecﬁ)\m%rshQV@l incdtigrolder
10 outputs gkcontrol command to power, swtching unit 12 in order to 25

revol ve rotBF§TEFAmMERERI ]I f e LAdtSat Tonal© sped T8g&REENAs & reafinol
rotary drum5 is set to revolve.at the first -17 ratatiponal speed by drum
i vi g ot $790SREE) P RORHER AT nr G TetpEy v vRiRes TetsT
direction reyecssdsacqarding teea Beedehgel ned r{?&fﬁﬁ% C¥eRreridier &R,
executing forward and reverse rotations alternately : rotary drum

5 rotates atohbeoliisl tabatbenakonpeedrothey! awidry.articles are subject
to poundi ng notions by being lifted up and t%,en dropped. In addition, as

rotaryodrum 5 al tvereratehy exelcihg@sopaeat bonald andriteder semtaict ivmis @yl t he
predetermned tine interval, the detergent foans are 10 adhered to all over
the soils ofubpiteheohinndr goamengiseso Boele rwasstited: imgervatiitont 4 sireomdamed
for a second preset period of tine by usi nq washi ng water that has reached

the first waPePPESy&aLSH rEEpRMYi KElV8 £Re urite ofUPREY| Qdndfatedr tinties
(R7). Then, a ter&tuge el apse o e second preset 15 period of ti

Cont rol an! P EEE0GERuCE EbontF of MBomAlitd 8 povk? ERFEER! 5 CaR T &
cease the rotatjon. dr § Vi ry 4. S t ; IS
st opped (R8 E aa{nd@tl%étwa_s |%%i%¢%gesg?eigg'fi ni hgcé{eeAF%)éFr%%e%c%enp 1{tial*ltr[%rgsn' of
the washi ng,REREESSppA v WaSivg 28 addoge oMb Rl BEeBhOGRTS MG &P Gd i ed
out, and then the V\EO| €@ process is termnated. Since the rinsing and the
dewat eri ng preeesIhdh aBefirdantd cahtép khope yogenagyiadd ycknoaoted ttee vater and
expl anation thereof will be omtted. In the control sequence described so
far, the stepprpdy 25v¥evél viHg - ot AFy tdyism Bime, t Kdref | deteroenti dsalakpred

until the water i s supplied up to the second preset water |evel
supplied into water tub 3 while being mixed with the water.

Further, simultaneously with the supply of the water, rotary
20 drum 5 is set to be rotated at the first rotational speed by
drum driving motor 4'(R1). Then, rotary drum 5 is rotated
with its rotation direction reversed according to a
predetermined reversal cycle, thereby executing forward and
reverse rotations alternately (R2).
25 The first rotational speed 1s a rotational speed

allowing the laundry articles accommodated in rotary drum 5
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. -18 can be onmtted. In such a case, however, the laundry articles may not
be fully soaked by water in advance, resulting in a poor efficiency in
maki ng the detergent foans perneate the laundry articles. 5 Mrreover,

t hough the preferred enbodi nent has been described for the case of

enpl oying sidewall 20a of drain groove 20 as a neans for producing the
turbulent water flow for the efficient generation of the detergent foans,

it is also preferred that protrusion 28 is provided at an inner 10 bottom
portion of water tub 3 to intersect the rotational direction of rotary drum
5, as sho i i Qs Pr ot r usij . tQ. . gr. eal . of
turbulentmaﬁ%g¥ffﬁ%%§§?oﬁ t%@ Eﬁgré%%gggﬁgg%bglggé?éggugfnégﬁérg gng >

ef ficient produetdon 9fadehescgent 16QausinfuLt P@Eipﬁie%ﬁ RS QR 285
allows for the generation of the turbulent water Tlow, the detergent foans

can be stilynhdH ofltisei 8yen heigase whdrer thii8 Wweigenf jeukedreatet 0 thane
drain groove 20. Furthernore, though the preferred enbodi nent has been
descri bed far irmerthseomher eenashingaimehirne devedbbegubed t2He trothaden.
rotary drumb5 slanted in housing 2, the sane cleaning effect can be

obt ai néd evEre i iicase ratariomalimspeies hios i abntal 135 ditspgosad rbywhey dahe
changing the rotational speed of rotary drum5. As descri bed above, in
accordance ddatetére presenet2syi ndewni oh, ihe erwet gehly oF aSOmuUm typy

hi hi . be i d b ' det t, f t ed - 19
Cont ol || nGP TN LG BPC = SRR T oLaL it 0F o OIS v eGP hhvLen
roll e . Y dFim®
machi ne. FUrThel LEPh ACEa aRAEL M e it oaBnt OSSR 0RL thece ‘RoCEgent

foams can féfzh&éfé’rﬂéﬁi/sp&@dﬂﬁ@dl?ﬁn@??' g¥thg1asebh perbheaiheyned in a
wat er tub I1'e controlling the supply of water into the water tub and the

rotatiggn of the matamy«d ume Therglhor£lithe et evganiynef bhe vwshiimger
machi ne can be inproved and a washi ng process thereof can be 10 efficiently
perfornmed wéhpphecalssngfany iofbalcarory idruwmshi ager egakbtiby Wliadkeswé@shi ng
time and running cost of the washing machine can be decreased. Wiile the
i nventi on hékehesotayowrawd Gestatiddead whth thespekist orphatppreper m@ged,
embodi nent, it will he underst?od 1% b% t hgse skille in.th qgt t hat
vari ous chaﬁ@%s Lagndry articles elng 1n contac wit he " 'inner

peripheral surface of rotary drum are lifted up in the
15 rotational direction by being caught by agitation blades 9.
Since the laundry articles piled in rotary drum 5 are
successively moved up and dropped when they reach the height
where weight thereof becomes greater than the inertia or the
centrifugal force, an effect of pounding motions can be
20 obtained due to the impact from the drop movements of the
laundry articles at the moment their pileup state is
released. With a rotational speed smaller than the first
rotational speed, no such laundry lift-up movement takes
place, whereas no drop movement of the laundry articles
25 takes place with a rotational speed greater than the first

rotational speed, for the laundry articles are made to cling

~-12-



nmodi fi cation may be made without departing fromthe spirit and scope of the
i nvention as defined in the followng clains. -20 What is clained is: 1.
A drum type washi ng machi ne conprising: a rotary drum di sposed in a water
tub and driven to 5 rotate by a drumdriving notor, wherein a controlled
anount of water froma water supply unit is fed into the water tub; and a
controller for controlling operations of the water supply unit and the drum
driving notor according to a 10 control sequence in each of washing,

rinsing and dewatering processes, wherein a turbulent water flow generating

neans s proyi ggd ah.an LN AaNer DOLELOD B LRR MRS Gl diiDsi Bua diy et on

intersecting a rotationa rection o ary rum and rein the

control l er perforns acgﬁgggfﬁggplyogeggrol operation for supplying the
control |l ed anount of water Info the water tub up to a second water |evel by

way of controllingridie wakerssppDy Yy ofni thet hatsacondrvateitéevehdesng s
| ower than a first water |evel corresponding to an 20 anount of |aundry
articles, andntbeuegerdlorls aheot abitanioant obl wopermyt | a@ruor 5r ot at ibegiriche
rotary drumat a second rotational speed by way of controlling the drum
drivi ng notexecthedsetbrdwadteat i fmthl irseedaber njulgr datler atllsan imtfiaditced

rotational speed enployed in the washing process. 25 2. The washi ng machine
of claim1,inhereinPhaiy codttidl | ¢ through the plurality of = drum

perforations 17 formed on the peripheral surface of rotary
drum 5. Accordingly, the laundry articles, being engaged in
the repeated lift-up and drop movements by the rotation of

10 rotation drum 5 at the first rotational speed, are
completely soaked in the water.

A wéter level in water tub 3 1is detected by water
level detector 19 installed in water tub 3. When the water
level reaches a second preset level (W2), which is lower

15 than a first preset level corresponding to the amount of the
laundry articles, water level detector 19 provides a
detection output to control unit 11, and control unit 11
sends a contrél command to power switching unit 12 in order
to close water supply valve 26, to thereby stop the supply

20 of the water (W3).

When the water is supplied into water tub 3 up to the
second preset level, control unit 11 outputs a control
command to drum driving motor 4 to revolve rotary drum 5 at
a second rotational speed, so that rotary drum 5 is rotated

25 at the second rotation greater than the first rotational

speed (R3). = The second rotational speed represents a

-13-



-21 rotates the rotary drumat the first rotational speed at the nonent
the supply of the water is started. 3. The washing machine of claim1l or 2,
wherein the first 5 water |evel corresponds to the anount of |aundry
articles acconmmodated in the rotary drum 4. The washing machi ne of claim
1, wherein the second rotational speed is set at a rotational speed capable
of 10 obtaining a centrifugal force allowing the |aundry articles not to
drop but to cling to an inner peripheral surface of the rotary drum 5. The
washi ng machine of claim2, wherein the first 15 rotational speed is set at

a rotati 0”%@?&’@?&&@! QYA tmg‘@%gr}glr}gggr tﬂa%'n%ﬁ:;ﬁc&ﬁ%?irj%% ed in ttohedl[o%g ary

drumto be lifted up in"the rotati I rection-of ary drum an

dropped whesuf egsheldng Rej e Wheker t her ehghh 1t BELeateelsS Weateratipn a
centrifugal force. 20 6. The washing machine of claim1, wherein the

turbul ent vat @y fthe gemetedfugabedtsrdes degeQoped dsyred’d tbeaknsar 4dower
portion of the water tub.
rotary drum 5. The second rotational speed is, for example,

5 about 90 to 140 r/min when the diameter of rotary drum 5 is
about 500 £ 50mm. By rotating rotary drum 5 at the second
rotational speed, there 1s developed a current in the
detergent solution of a high concentration, containing the
detergent dissolved in a small amount of water, and, thus, a

10 generation of detergent foams is facilitated.

As shown in Figs. 1 and 4, drain groove 20 is formed
at a bottommost portion of water tub 3 in a direction
perpendicular to the rotational direction (marked by an
arrow A) of rotary drum 5. Since sidewall (wall portion or

15 turbulent water flow generating means) 20a of drain groove
20 intersects a direction of a water current (marked by an
arrow B), a turbulent water flow (marked by an arrow C)
occurs due to sidewall 20a, so that foams are produced from
the water containing the high concentration of the detergent

20 dissolved therein.

A detergent molecule (surfactant molecule) generally
has two parts: a hydrophilic (water-soluble) group and a
lipophilic (water-insoluble) group. In a detergent solution,
detergent molecules align themselves at the surface

25 (interface) of the water, and those that are not arranged at

the surface exist under the water individually or forming

-14-



25 7. The washing machine of claim®6, wherein the turbulent water flow
generating neans is a sidewall of a drain groove -22 formed at a

| ower nost portion of the water tub. 8. The washi ng machi ne of claiml,
wherein the turbulent water flow generating neans is a protrusion formed at
the 5 inner | ower portion of the water tub. -23

.AU9. AL A&9. A" AnL% Al "% Al "% A5s. A" . A[s% Al s. As. AH. A" 9. Al . A5. As% Al s9. AH 9.
A % AH. An. A@ %P0QX+ 2
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a] ca] ca] ca] Iﬁ&i&@ﬁééfal cahrah calfp] gatezheakcalopd cal &l cal cahgalgalsaleal ¢
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| & ()-#910%| & () - QUVzX9.

5 immediately rise up to the surface, replenishing the removed
latent molecules. TIf air bubbles produced by the turbulent
water flow are added in the detergent solution, the air
bubbles ascends to the surface, converting to detergent
foams while maintaining the latent molecules on the surface

10 thereof. Since each of the detergent foams arranges as many
detergent molecules as possible on the surface thereof, the
concentration of the detergent becomes very high. Further,
since the detergent molecules arranged under the water move
up to the surface for the replenishment of the detergent

15 molecules taken away as the detergent foams, additional
detergent foams are successively produced when air bubbles
are supplied.

Then, the thus generated large quantity of detergent
foams rise filling the space between water tub 3 and rotary

20 drum 5 and are successively introduced into rotary drum 5
through opening 3a formed at the front portion of water tub
3, to thereby cling to the laundry articles therein. At
this time, since the laundry articles are adhered to the
inner peripheral surface of rotary drum 5, which is rotating

25 at the second rotational speed, a central portion in rotary

drum 5 is left empty and, thus, the entrance of the
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detergent foams into rotary drum 5 can be facilitated.
Besides, since the detergent foams are sent to the laundry
articles through drum perforations 17 as well, the detergent
foams can be adhered to the laundry articles efficiently.
Still further, since the laundry articles are thoroughly wet
through the laundry 1lift-up and drop movements by rotary
drum 5 rotating at the first rotational speed, the
penetration of the detergent foams into the laundry articles
is facilitated.

If the detergent foams reach the surfaces of the
laundry articles or permeate therethrough, oily dirt and
soils are taken away by being combined with the lipophilic
groups. Moreover, if the detergent foams burst while
passing through the laundry articles, the high-concentration
detergent solution permeates the laundry articles making the
soils soluble, thereby providing detergency. As described,
by producing detergent foams of a greater volume from the
detergent solution and allowing the detergent foams to cling
to or permeate the laundry articles in rotary drum 5,
cleaning actions of detergent components on the soils can be
facilitated, and an imbalance in washing result (i.e., a
phenomenon that the laundry articles are not cleaned
uniformly) can be suppressed, for the uniform penetration of
the high-concentration of the detergent solution is
facilitated. As a result, cleaning efficiency can be

improved while shortening the period of time required for
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which detergent foams sufficiently enter rotary drum 5 such
that the laundry articles are covered all over with the
5 foams (R4), control unit 11 outputs a control command to
power switching unit 12 to open water supply valve 26 and
sﬁpply water into water tub 3. Resultantly, water supply
valve 26 is opened and the supply of water is initiated (W4).
In the mean time, the water level in water tub 3 is detected
10 by water level detector 19. If the water level is found to
reach a first preset level (W5), water level detector 19
sends a detection output to control unit 11. As a result,
water supply valve 26 is closed by a control command from
control unit 11 and the water supply is ceased (W6).
15 The first preset water level is an amount of water
corresponding to the amount of the laundry articles involved.
As described earlier, the amount of the laundry articles is
first detected by laundry amount detector 16 and is stored
in storage unit 15. Therefore, if water is fed up to the
20 first preset water level corresponding to the amount of the
laundry, the supply of water is stopped.
With the initiation of the supply of the water up to
the first preset water level, controller 10 outputs a
control command to power switching unit 12 in order to
25 revolve rotary drum 5 at the first rotational speed again.

As a result, rotary drum 5 is set to revolve at the first
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drum 5 is revolved with its rotation direction reversed
according to a predetermined reversal <cycle, thereby
executing forward and reverse rotations alternately (R6).
5 As rotary drum 5 rotates at the first rotational speed, the
laundry articles are subject to pounding motions by being
lifted up and then dropped. In addition, as rotary drum 5
alternately executes the forward and reverse rotations by
the predetermined time interval, the detergent foams are
10 adhered to all over the soils of all the laundry articles.
Such washing operation is continued for a second preset
period of time by using washing water that has reached the
first water level corresponding to the amount of the laundry
articles (R7). Then, after the elapse of the second preset
15 period of time, control unit 11 outputs a control command to
power switching unit 12 to cease the rotation of drum
driving motor 4. As a result, rotary drum 5 is stopped (R8B),
and the washing process is finished.
After the completion of the washing process, a rinsing
20 and a dewatering process are also carried out, and then the
whole process 1s terminated. Since the rinsing and the
dewatering processes are identical to those generally known
in the art, and explanation thereof will be omitted.
In the control sequence described so far, the step for
25 revolving rotary drum 5 at the first rotational speed until

the water is supplied up to the second preset water level
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resulting in a poor efficiency in making the detergent foams
permeate the laundry articles.

5 Moreover, though the preferred embodiment has been
described for the case of employing sidewall 20a of.drain
groove 20 as a means for producing the turbulent water flow
for the efficient generation of the detergent foams, it 1is
also preferred that protrusion 28 is provided at an inner

10 bottom portion of water tub 3 to intersect the rotational
direction of rotary drum 5, as shown in Fig. 5. Protrusion
28 serves to develop a great deal of turbulent water flow
from the current, thereby contributing to a more efficient
production of detergent foams. Further, since protrusion 28
15 allows for the generation of the turbulent water flow, the
detergent foams can be still produced even in case water tub
3 is configured not to have drain groove 20.
Furthermore, though the preferred embodiment has been
described for the case where washing machine is configured
20 to have rotary drum 5 slanted in housing 2, the same
cleaning effect can be obtained even in case rotary drum 5
is horizontally disposed by way of changing the rotational
speed of rotary drum 5.
As described above, in accordance with the present

25 invention, the detergency of a drum type washing machine can

be improved by using detergent foams generated by
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controlling the supply of water and the rotation of a rotary
drum, which results in a decrease of washing time and
running cost of the washing machine.
Further, in accordance with the present invention, the
5 detergent foams can be efficiently produced by employing a
wall portion formed in a water tub while controlling the
supply of water into the water tub and the rotation of the
rotary drum. Therefore, the detergency of the washing
machine can be improved and a washing process thereof can be
10 efficiently performed without causing any imbalance in
washing result, by which washing time and running cost of
the washing machine can be decreased.
While the invention has been shown and described with
respect to the preferred embodiment, it will be understood
15 by those skilled in the art that various changes and
modification may be made without departing from the spirit
and scope of the invention as defined in the following

claims.
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1. A drum type washing machine comprising:
a rotary drum disposed in a water tub and driven to
5 rotate by a drum driving motor, wherein a controlled amount
of water from a water supply unit is fed into the water tub;
and
a controller for controlling operations of the water
supply unit and the drum driving motor according to a
10 control sequence in each of washing, rinsing and dewatering
processes,
wherein a turbulent water flow generating means 1is
provided at an inner lower portion of the water tub in a
direction intersecting a rotational direction of the rotary
15 drum, and wherein the controller performs a water supply
control operation for supplying the controlled amount of
water into the water tub up to a second water level by way
of controlling the water supply unit, the second water level
being lower than a first water level corresponding to an
20 amount of laundry articles, and then performs a rotation
control operation for rotating the rotary drum at a second
rotational speed by way of controlling the drum driving
motor, the second rotational speed being greater than a
first rotational speed employed in the washing process.
25

2. The washing machine of claim 1, wherein the controller
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3. The washing machine of claim 1 or 2, wherein the first
water level corresponds to the amount of laundry articles

accommodated in the rotary drum.

4. The washing machine of claim 1, wherein the second
rotational speed 1is set at a rotational speed capable of
obtaining a centrifugal force allowing the laundry articles
not to drop but to cling to an inner peripheral surface of

the rotary drum.

5. The washing machine of claim 2, wherein the first
rotational speed is set at a rotational speed allowing the
laundry articles accommodated in the rotary drum to be
lifted up in the rotational direction of the rotary drum and
dropped when reaching a height where the weight thereof gets

greater than a centrifugal force.
6. The washing machine of claim 1, wherein the turbulent
water flow generating means is a groove formed at the inner

lower portion of the water tub.

7. The washing machine of claim 6, wherein the turbulent

water flow generating means 1s a sidewall of a drain groove
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formed at a lowermost portion of the water tub.
8. The washing machine of claim 1, wherein the turbulent

water flow generating means is a protrusion formed at the

5 inner lower portion of the water tub.
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