.;e3e)])XXY[[<]6:]T]tx4 Field of the Invention 5 The present invention
relates to a drumtype washi ng machine for washing | aundry articles
accomobdated in a rotary drumby rotating the rotary drumin 1

water tub. 10 Background of the Invention Referring to Fig. mmmwmmummwmn
shown a conventional drumtype washing machine. As shown therein, hausing
57 of the washing machine includes water tub 53 installed 15 via a
suspension structure. Incorporated in water tub 53 is rotarylgWﬂﬂmmmmnmmmr
is provided with a nunber of drum perforations 52 on its peri'p

surface. Rotary drum 51 is BRUMeRYPE WAPREIMGOYAGHINEdri vi ng not or«&mboo-

Furt her, by opening door 54, which is installed at the 20 front portion of
housi ng 57, laundry articles can be |oaded into or unloaded fromrotary

drum 51 via_re ec%i €0 enings forned at the front portions of water tub
53 and rotaE%EzEHﬁ+5¥TE%§E§EE%é&E ng door 54, the laundry articles and 25
detergent are added into rotary drum 51, and the operation of the washing
machine is initiated. Water is -1 fed into water tub 53 and the anmount of

wat er required fopud Otﬁ?ﬁ%’%&iﬁym %éﬁt%}pplli%d%glégl g %C?t aJy gym through

drum perforations 52. , When rotary dru iven To rotdte at a
predet er m nedshehat i onmdcispeed 5By drumdiing ng MRLARLS, thedaundry
articles accormmodated in rotary drum51 are Iifted up inh the rotational
direction bscbemmgdaaedhtionaagréesipn dehadesy 56-qp=avirdedepa the dmner
peri pheral surface of rotary drum 51 and are dropped upon reaching a
speci fi c heflghm, inétehéedbynuadergerngupoundi ng notions. After conpletion
of the washi ng process, soiled washing water is drained, and a rinsing
process is carried out in fresh water. Then, when the rinsing process is

finished, a_waterextractin rocess is carried out by way of spinnin
q% Bacﬁground of t epInvention Y Y P J

Referring to Fig. 7, there is shown a conventional

drum type washing machine. As shown therein, housing 57

of the washing machine includes water tub 53 installed

15 via a suspension structure. Incorporated in water tub

53 is rotary drum 51 which is provided with a number of

drum perforations 52 on its peripheral surface. Rotary

drum 51 is driven to rotate by drum driving motor 55.

Further, by opening door 54, which is installed at the

20 front portion of housing 57, laundry articles can be

loaded into or wunloaded from rotary drum 51 via

respective openings formed at the front portions of
water tub 53 and rotary drum 51.

After opening door 54, the laundry articles and

25 detergent are added into rotary drum 51, and the

operation of the washing machine is initiated. Water is



.15 rotary drum 51 at a high rotational speed. The series of processes
described are automatically perforned according to a preset control
sequence. The above-descri bed washi ng nachi ne has a general configuration
of a drumtype washing nmachine. In 20 addition to the washing machine with
such a basic configuration, there is suggested, for exanple, a drumtype
washi ng machi ne enploying a structure for supplying the water stored in the
water tub into the rotary drumin order to allow laundry articles to be
sufficiently 25 soaked in water, to provide nore thorough washing (see
Japanese Patefdt ingiod-wW@jear Appbi 6at iagd Nthe 188Fu215893 wat2r mguixrdd 5,

Fig. 1). Besides, there is also devel oped a washi ng machi ne having a

| aundry dryfRE fEPRRTVBn B dBli ngs| aziteplied t ileltes bptaay ofirbimovilng war m
air into thg rotaﬁyddrunl 5éA drym type washi ng machine is the nost popul ar
type in t he MESPEPN ALY PEFESIFEARRSe 5%+ | Sh&dv aMhEFedRE 3%y tHAD |Hundr y

articles are sy H%%% to |l ess dampges and .that a sg?#% anount _.of water can

be used for Was |ng,(ﬁﬂnﬁﬁ%ﬁfﬁcf @oﬁ5§ﬁ?F85§Fnﬁ QEﬂtﬁﬂﬂﬂ%rﬁP%%%hine
for 10gnvash Py Icﬁq{g{grydgggalﬁhes np(ythorxot ating %W%JLZ?éﬁ%ﬁg?LPgae%ﬁih wever, the

conventional “drumtype was g machi'ne empl oys T ying

the | aundryaarbifb@Schal oandcRuof hls ol abyedriygd s ough ap qpeni ng

provi ded at about the central portion o ront sur face” of

washi ng machbbet i6hel uaereBaschonhend idgWealgntoash ang (il oad Yanndry

articles; this is not only inconvenient but also unsuitable for a snall

pl ace withob6 gabiiideenton| edeantenspaperiphbirant frtdee Waghing mehi ne.

To solve the problens, it has been 20 suggested to have the rotary drum

sl ant ed, whiTemraisang ehe dpeppbrd upbonheeachding dr wpesu fiihathdieddi,ng and

unl oadi ng of laundry articles would becone easier. However, if the slanted

r ot ar ¥ %dr unt ReYRY atddlengaifg sppendbnat MefdlonspeedAaterhatomyfl attion

conventional . drum 25 %éﬁe mashing machi ne having a horizontal rotary drum
e

the | aundryoarticI ¥3skehd PoOSPRde £6#aFH WRehidgy wager is drained,

and a rinsing process 1is carried out in fresh water. -
Then, when the rinsing process is finished, a water-
extracting process is carried out by way of spinning
15 rotary drum 51 at a high rotational speed. The series
of processes described are automatically performed
according to a preset control sequence.
The above-described washing machine has a general
configuration of a drum type washing machine. In
20 addition to the washing machine with such a basic
configuration, there is suggested, for example, a drum
type washing machine employing a structure for supplying
the water stored in the water tub into the rotary drum
in order to allow laundry articles to be sufficiently
25 soaked in water, to provide more thorough washing (see

Japanese Patent Laid-Open Application No. 1997-215893,



.portion of the rotary drum Consequently, a satisfactory effect of poundi ng
notions, i.e., |ift and dropping of laundry articles, do not occur, thereby
failing to achieve a desired cleaning efficiency. 5 That is, although the

| oadi ng and unl oading of laundry articles can be facilitated by slanting
the rotary drum there still exists a problemin that laundry articles tend
to remain in the bottom portion of the slanted rotary drum whil e such
tendency of laundry 10 articles is further caused by the rotation of the
rotary drum failing to achieve a sufficient cleaning efficiency. The

probl em get ppwoBséecas ,t feigandl)e oBeisideisnathemreofi st k@ Sootdrwe IdPHR IS
increased. Accordingly, if the rotary drumis slanted at a greater 15 angle
of inclinatVaghisanaraehiret thevfingt rorlaindmei Birvanongfloadiog e

unl oading of |aundry articles, the effect of pounding notions, which is a
char act er i sEF¥IPEatGreddY @ iGlaf tepevatashi nglautnRgnwaris adet diriter at ed,

so that a sgﬁfici nt _cl.eaning 20 efficiency cannot be achieved. Sunmary of
the Inventioncl FOFEXYt HEMBFore, an object of the present 25 invention to
provi de a drum type hi rachi ne _capabl.e of facilitatin
Ioadingyunloadingpog%@gun faaW??g B9 FHTE st Entiify BOEY BNRLEH rotary
drum and capghbl enof LgokkisRA The prebliem af l.auadry qrt%%%%%éﬁ%%gﬁlng at
the lower position of the rear portion of the rotary éﬁun1by or
performng en ephtalhORAEYNEReL ek agit %hb?gc§ kauRdisy %fatn#ag S 3 that

all of the laundry articles are subject to the same |evel of "detergency. In
accordance vhat a ikl refloaAbodMMBMtef tAL PeesSesdd i A¥eNtiadhirddiere is

provi ded a drum type washi ng nachine including: a cylindrical rotary drum
havi ng a compared to a conventional vertical washing machine for
10 washing laundry articles by rotating a pulsator. Since,
however, the conventional drum type washing machine
employs the structure of carrying the laundry articles
into and out of the rotary drum through an opening
provided at about the central portion of the front
15 surface of the washing machine, the user has to bend
down to load and unload laundry articles; this is not
only inconvenient but also unsuitable for a small place
without sufficient clearance space in front of the
washing machine. To solve the problems, it has been
20 suggested to have the rotary drum slanted, while raising
the opening of the rotary drum so that loading and
unloading of laundry articles would become easier.
However, if the slanted rotary drum is rotated at the
same rotational speed as that of the conventional drum
25 type washing machine having a horizontal rotary drum,

the laundry articles tend to slide toward the rear



.10 bottom surface, installed in a water tub such that a rotational axis
thereof is declined toward a rear portion of the washing machi ne at an
angle of about 30 t 5 degrees with respect to a horizontal direction, the
rear portion referring to a portion opposite to a front 15 portion where an
opening of the rotary drumis provided, wherein a first agitation control
is executed for a first specific period of tinme in at |east one of a

washi ng process and a rinsing process, the first agitation control
repeatedly performng a control 20 process of rotating the rotary drumat a
first rotatponaiospeazf fortle fi mstcapyesetirperi od ofCdrisweuemdt lyhen st oppi ng
the rotary drumfor a second preset period of tine, and a rotational force
due to the $3ts3faetaryonfifespeed aldwwimg Inatidms artiel eslidtbenfifted 25
up in the rotational direction of the rotary _drum and dropped_when reaching
a hei ght LRHE WS ightl 20dhe asticlggndr§oari®lel &CGU gr E8EEEPYhan a

trif | . f f th t d t he |, d ticles. Si
[he oyl | nar Tt TL e y P by hedi AGE LRES ool O Sar FAELCE8°€Y ant ed,  the fron

opening of the 5 ary _drumis.rajs S t he L oadi-n nd_ unl.oadi ng
of Iau%dry arti clr%%tti n%g’an%ﬁ%%?ug* ?Ehée rgf}é%%ﬁr u%nn?is l?nalccha[Clﬁtnagt e8.f The
angle of a t legrees Lch md : e nabl es
any users, %?%%F ta%et?/le%riseckﬁtnd\rmgh (ﬁ%?f}%?%ﬁ%ési) ,q[wadu ]’tsasr%ol?—[b:)egglge usi ng
10 a wheel chattdxyt aihead anger@l aadilaundised tiL! @rdpneniient kyat

regardl ess of their height. Accordingly, |oading and unloading of the

| aundry artlabmedryaartechesfoenddtwi rendinaitsehehdvithgnt pokeddndedn whil e
an installation of a drumtype washing machine in a snmall 15 space is al so
possi bl e. THee epbaptedhacdany tdpen wabhi ag stebhirendemcpectiediagndayt o be
suitable for even snmall _houses with | imted space. On the other hand, if
the réPary ¥uifies sianfenthekerauseduby Bher spEamire ofatheagedayyarticl es
tend to gather at the . |ower 20 position of the rear.cg%rtion of the rotary

drum wher SEHey cdMidi® &y aghisyed. ahe I ER M thowsH&RR1Rgn be
sol ved by perform an itation contro%inthe was hi and/ or the rinsing
process. Theg{gllcj‘é%ﬁgrgl te thé aé)lrtoaliegh %Sfro"foxésfef o tﬁgel a ?/ 8fticles,
whi ch 25 tefligpatdier abethechover  posii ongghint he gl antgd. Latapy drum
to be sufficiently agitated while changing -6
Accordingly, 1if the rotary drum is slanted at a greater
15 angle of inclination to maximize the function of
facilitating loading and unloading of laundry articles,
the effect of pounding motions, which is a
characteristic feature of the drum type washing machine,

is deteriorated, S0 that a sufficient cleaning

20 efficiency cannot be achieved.

Summary of the Invention

It is, therefore, an object of the present
25 invention to provide a drum type washing machine capable

of facilitating loading/unloading of laundry articles by



.positions in the rotary drum the laundry articles can be subject to
substantially the sane | evel of detergency. Wth the above configuration,
the rotary drumis driven to rotate in forward and reverse directions 5
alternately to prevent laundry articles from being entangled. As a result,
t he position changes of the laundry articles in the rotary drum can be
facilitated, which guarantees efficient cleaning of laundry articles.
Further, if the rotary drumrotates at a first 10 rotational speed, e.g.,
30t 5 rpmwhen the dianeter of the rotary drumis about 500 t 50 nmm the
| aundry artstimsinge 4i feedingrical herotmt | ahralmdi reect | @apeibliehe ofot ary
drum and then dropped when they reach a position where their weight becones
great er thageinbngstieenprpblgal ofodesndryhartoraey degirerAsgaatesitet, the
| aundry artjcles go t hrough _poundi ng notions while their positions are
bei ng changeeWe¥ fPeHeC+ORaPfoRBP §peEdPBFtLiRE Pt &R§ dPGMYs FeRePYt han

bout 30 t 5 t he_| d ticl t be I[ifted ,.and,, if the 20
rotati onal LBEed sPGFEATEr "Bnatit RS HBOVE Y aF BBETBN (1Y oBRIE A, ¢ he

articl g5 .08 0o, becauseot beacent ! LuORl ol 9uagals Leatar lhn thelr

wei ght " The rotati onal "Spéed Tor changingt uﬁd?%earticles

is varied depend.nge 9N fhes aRUNL, 8% 4P égyg?ggn ticles. Therefore, the
n

e
anount of |aundry art|c$es I's detected by a u y anmount detector. Wen

the detected amumt HbcdR@ahSdNgiynard i pheselsedl @RI ikt acpr eset
anount, the first rotational speed is reduced down to, e.g., 25 to 30 rpm

On the ot hesréeaa 1ifivéheidet eehedeapuptotrsdsnbkl arumhaypehaaphaset
anount, 5 the first rotational speed is raised to, e.g., 30 to 35 rpm As a
resul t, thenpouimé ngrnedridems :depergiligdan celle aopamy cfrunhehdaimalr y
articles can occur and therefore the laundry articles can be efficiently
agi t at@d wWhRPlet @hafgittgcenei inpbaitedndn 2t Watedt akybdewah that a

rotational axis thereof is declined toward a rear
portion of the washing machine at an angle of about 30 *
5 degrees with respect to a horizontal direction, the
rear portion referring to a portion opposite to a front
15 portion where an opening of the rotary drum is provided,
wherein a first agitation control is executed for a
first specific period of time in at least one of a
washing process and a rinsing process, the first
agitation control repeatedly performing a control
20 process of rotating the zrotary drum at a first
rotational speed for a first preset period of time and
then stopping the rotary drum for a second preset period
of time, and a vrotational force due to the first
rotational speed allowing laundry articles to be lifted
25 up in.the rotational direction of the rotary drum and

dropped when reaching a height where the weight of the



.10 Furthernore, a second agitation control is perfornmed for a second
specific period of tine in at |east one of the washing process and the
rinsing process. The second agitation control repeatedly perfornms a control
process of rotating the rotary drumat a second 15 rotational speed for a
third preset period of time and then stopping the rotary drumfor a fourth
preset period of tine. If the rotary drumrotates at the second rotational
speed increasing the influence of centrifugal force on the |aundry
articles, the laundry articles get 20 separated from each other and spread
out to clingavpdrreairfiel eseriprmredatanrflaze af ceheriftugry doune afd, when
the rotary drumis stopped, the |aundry articles would drop. Therefore, in
addi tion totPReTPbRFYi GRuUBhEKGESSSt RE Fhendpyndryi ersdcdest hr ough changes
intheir forms 25 as well, so that the |aundry articles, which tend to
entangl e in the IOWTS posiei ofY bENERECRbt aF§LAFYM EHR - $aVvipg ditdSersed in

th t Mo h f 1 t.he first itati trol d
the second S5r FaTi ORIEBHS ol PePRSEEry 157 4 575doPBPRLRE] Tor (8 of
time, whe |aypdry a¢ hchgsraﬁgeé,fgbl¥g%g'%%E?ngwih Gy gﬂﬂ%&%%ﬁ%f forms

and positions. erefore, all the laundry articles are Subject

substanti al by thansaye Hdagrerofides esgencne ¥ the PoeRl-enucarsed by

slanting the rotary drum can be solved. In addition, one of nore agitation

bl ades, eachadf01beytag.a ngsn?i@ne@t gofit 830SPeei HielyRRY @Ok, HiREl i nation
with respect to the direction of the rotational axis O0f the rotary drum
are provi dethat rotaryr dowe liecaélamsednehhblesnemipenkpher alwhsittieace of
the rotary drum Wen the rotary drumrotates, the 15 agitation bl ades
serve to noveeYaahdr ghaddireres(fatonrfdver, padiltenoof pelopleotaipgdr um t o

a higher position ihereof inadirection different fromthe rotational
di rection ot tWeeebER#yTdr ukPbyl@8FngaPHe BRdgas t Reresky TRIEigles i dges

are formed at_an_angle of incljnation_20Q capahle, of creating an effect of
lifting thec?%ﬂ%%%%‘q‘éﬁ’i aeé"?rfch(ﬁﬁsa ?5mgr*‘e&6siblﬂ?b‘¥#“fo tﬁé"qﬂ%élﬂ'éjlgﬁb’osi tion
of the rot rticl ' n at her_at .t he | ower
position o?icty?'udéjir tggﬁd{rlﬁ%ggééﬁgbeé% gggrg;édﬁy%}fhgr%gtcgref drim rkr)t?r e

efficientl yoerfolfe@CGrtRNEE Egei’*n(?fagﬁrngpr@cf)eE)Eﬁ@ hadi JRM e Ofant he
9_

present invention, there is provided a drumtype _

installation of a drum type washing machine in a small
15 space 1s also possible. Therefore, the drum type
washing machine can be designed to be suitable for even
small houses with limited space. On the other hand, if
the rotary drum is slanted, there occurs a problem in
that laundry articles tend to gather at the 1lower
20 position of the rear portion of the rotary drum, where
they cannot be fully agitated. The problem, however,
can be sclved by performing an agitation control in the
washing and/or the rinsing process. That is, since the
agitation control allows the laundry articles, which
25 tend to gather at the lower position of the slanted

rotary drum, to be sufficiently agitated while changing



.washi ng machine including: a rotary drum having a substantially horizontal
or slanted rotational axis and a controller, wherein the controller
perfornms a first agitation control for rotating the rotary drumat a 5
first rotational speed and a second agitation control for rotating the
rotary drumat a second rotational speed higher than the first rotational
speed in at | east one of a washing process and a rinsing process. 10 Brief
Description of the Acconpanyi ng Drawi ngs The above and ot her objects and

features of the present invention will becone apparent fromthe foll ow ng
descri pti onpotisipnef dry ethenotpmentdryirvertie 18undnyusettiicd afi tdan he
acconpanying drawings, in which: Fig. 1 shows a configuratjon of nain
conponents Bf §UBIERLt Ffe SHESHHaig | (F&e P ade draddic © i AR X g ®er 1 ed

enbodi ment of the presggt@ i nvention; 2.1llustrates the arrangenent of

Fig.
a control 20 uni V¥ & iFPMRe HPBHégﬁétG\BEhi i e_rra’ﬁ‘ﬁ?ﬂ’_éyi H€corYance
with the preferred grgﬂ(::)(r)gégggé %HE ?g?gé%g ntalll@vepéxlrgp'eﬁ& e?’cého% a

timng char RSt d ence of a rotary rumlby usi ng
e, conToLgTEgUhlegy U LB Ay SLGde padds s view
bl 'ade, respgath¥gh¥d.Fl 0B8s A LesaELPr agRNt pdsPtaBnVi@nded I 88l Mhew
laundry articles in the rotary drum can be facilitated,
which guarantees efficient cleaning of laundry articles.
Further, 1if the rotary drum rotates at a first
10 rotational speed, e.g., 30 T 5 rpm when the diameter of
the rotary drum is about 500 =+ 50 mm, the laundry
articles are lifted up in the rotational direction of
the rotary drum and then dropped when they reach a
position where their weight becomes greater than the
15 centrifugal force e the rotary drum. As a result, the
laundry articles go through pounding motions while their
‘positions are being changed. If the rotational speed of
the rotary drum is lower than about 30 = 5 rpm, the
laundry articles may not be 1lifted up, and, if the
20 rotational speed is greater than the above value, on the
other hand, the articles may not drop because the
centrifugal force is greater than their weight.
The rotational speed for changing the positions of
laundry articles is varied depending on the amount of
25 laundry articles. Therefore, the amount of laundry

articles is detected by a laundry amount detector. When



.and 'a side view of a second exanple of an agitation 5 bl ade, respect
Figs. 6Ato 6C set forth a plan view, a front view, and a side view of a
third exanple of an agitation blade, respectively; and Fig. 7 shows a
configuration of a conventional 10 drumtype washi ng machi ne. Detail ed
Description of the Preferred Enbodi nents Referring to Fig. 1, there
shown a 15 configuration of main conponents of drumtype washi ng machine 1
in accordance with a preferred enbodi nent of the present invention.
2 incorporates therein water tub 3 installed via a suspension structure
(not shown) thendlehddbeit | zmbunot afy tdreum Sardmy ngraibdesoms2@aatfeace i s

di sposed in water tub 3 such that the direction Rof its rotational axis is
sl anted at &Ra&@nghe Brefe30 amosndegr BBs i iUeh espéetivgathesnesdzoitt al
direction H ggecifically, rotary drum5 is installed in water 25 tub 3

such t hat

5

10

15

20

25

i ©§
e dgkégyggwémount is smaller than the preset amount,
the first rotational speed is raised to, e.g., 30 to 35
rpm. As a result, the pounding motions depending on the
amount of the laundry articles can occur and therefore
the laundry articles can be efficiently agitated while
changing their positions in the rotary drum.

Furthermore, a second agitation control is

performed for a second specific period of time in at

i vely;

S

Housi ng

FERI HGWRs Yousi iDmed 2attd nd Skt FBY tihéh VheHoddily 2 whil e

t he bottonligrg%pe

least one of the washing process and the rinsing process.

The second agitation control repeatedly performs a
control process of rotating the rotary drum at a second
rotational speed for a third preset period of time and
then stopping the rotary drum for a fourth preset period.
of time. If the rotary drum rotates at the second
rotational speed increasing the influence of centrifugal
force on the laundry articles, the laundry articles get
separated from each other and spread out to cling to the
inner peripheral surface of the rotary drum, and, when
the rotary drum is stopped, the laundry articles would
drop. Therefore, in addition to the position changes,
the laundry articles go through changes in their forms
as well, so that the laundry articles, which tend to

entangle in the lower position of the rotary drum, can



.-11 drum5 is disposed at the rear portion of housing 2. Further, rotary
drum5 is slanted such that the direction R of the rotational axis thereof
is declined toward the rear portion of housing 2 at a specific angle 5 B.
Rotary drumb5 is driven to rotate by drumdriving notor 4. Forned at the
front portion of water tub 3 is opening 3a through which laundry articles
are | oaded into and unl oaded fromrotary drum5. Further, door 8 is
installed through inclined surface 2a fornmed at the 10 front surface
portion of housing 2, facing opening 3a. Laundry articles can be | oaded
into or unl®adetsPesredotar fhar uaraTHf €8¥Mdoor 8 is opened. Further, by
formng door 8 partially or entirely wwth a transparent nmaterial, the

i nsi de of rotary MRS can B¥ vi ¥PGH 15E0Re SHide. 283 LGELEH bed, Ey

havi t d 5 sl anted d.nstalli d 8 h i 2 f t

openi g of TSREFS (P She) BSAPHG AdACHRIAd NG CBPLl ABRAFY RPAFCEEE can bo
f d wit I I Ll ati f d

Pype viashi g Bacre fetifhedo8LEdoh ob bindd e ISy aly Tk B cllentsl Crum

conventi onaf, ¥Veytisal s Meghiyng188chibAgihg E¥RECakEbYmsnNahal beditii®ns. _
facilitated because having cl earance space in front of washing nmachine 1 is

no | onger reggteRshre ThesEl orehe driknidme 2h-tiaslhd g awmehisidikckantbe
configured to be suitable for even snmall houses with limted space. -12

| nvent or s o$ubsieamptr bskhy ithenbaore cdagluet ecbfextiensrvyencgseaadesheo find
an optimum angle 0 of inclination of rotary drum5, and it was found that
it is prefepapbkenocpesaBdoby SdantingegheerotByysKanm ngnsbeotsalyedrum 5 at
the angle 8 of about 30 t 5 degrees, any users, whether they are children
(not infants), ad® t3d@itpebpl ©NxsiRY AWRePORERELICBaP] RS and2GH oad

| ndr rticl nveni.ently regardl ess of their heijght.
au dl% a thgvﬁggcoa eri%.ge yelé%gate at a specific angle of

inclination with zrespect to the direction of the
rotational axis of the rotary drum, are provided at one
or more locations on the inner peripheral surface of the
rotary drum. When the rotary drum rotates, the

15 agitation blades sexrve to move laundry articles from a
lower position of the rotary drum to a higher position
thereof in a direction different from the rotational
direction of the rotary drum by using the ridges thereof.
Thus, if ridges are formed at an angle of inclination

20 capable of creating an effect of lifting the 1laundry
articles from a lower position to the higher position of
the rotary drum, the laundry articles, which tend to
gather at the lower position of the rotary drum, can be
dispersed in the rotary drum more efficiently.

25 In accordance with another preferred embodiment of

the present invention, there is provided a drum type



In addition, the angle of inclination may be 10 uninportant if rotary drum
5is located at an extrenely high or low level even if it is slanted at the
optimum angl e 8 of about 30 t 5 degrees. However, there is a preferable

hei ght | evel for a washing nmachine to be usually placed on the floor, and
there is also a height 15 level for rotary drum5 determned in order to
install conponents such as a water feed/drain structure and/or a controller
unit in housing 2. Therefore, the height of rotary drum5 is not varied

reatly, and the hei ght of door which is confi dt orr.es ond to the
Obeni ny 20 Bro0Taa FRCREBR: arclbdips’ ar im 5567 'l SEoadATs

unl oadi ng of, | ap g’ﬂa?i%{ G185 s SOt I ‘th?lﬂ:e L5 %—,"QE? ng NSl 1%r%\bldKaSDr um

type was hi ng I’TB.C I ne n accor ance W t erre errbo

hei ght of ago%r&%% rl};@xandwﬁggegﬁ' QJHe Oéoﬁtf iéﬁl p%quf[ Ofcl %_(}rf@ i's 25

about 693 mm Althou slanted rotary drun15 escrl e is -

advant ageouggi Pathsh idod@ed] i trafresheading a&}@eum&%@wgd%ml aghndrzy
articles and allows water supplied in rotary drum5 tobuild up in the rear

portiors t hefeoktsadaii chdll gbpeenateid deptdediel aganabeoabtaintatdleven 5
with a small quantity of water, it also has a disadvantage in that |aundry
articles actommudatadinag rthtear yodaum dogat het ad tdecdoderrqiesiitarml of t he
rear portion of rotary drum5. In addition, the tendency of the |aundry
articles tosgatzﬁehlgherhéha@athl@otftla;mtlwor;@fctlp@n1| Sreggsddr L theastot ati on
of rotary drum5,_ in which condition it is not possible to provide a
satisfactor?nﬁe@#eé BFSEéP€r§€ﬁ€9SFoa§§1aI§HH8F99aPFP€F§§-being washed by
changing their positions in rotary drum5. For this reason, in addition to
sinmply 15 having inclined installation of rotary drumb5, other attenpts
have Boen made.topgglyeots,al 8o SBkUliaRt o such probl em

t he preferr:i EH o0 e gse WehRto Sie a process of
changi ng the positions of the |aundry artlcles inrotary drumb5 by 20 way
of controlling the rotations of rotary drum5 driven by drumdriving notor
4. As shown in FiTthe 2ab698t r3ld uBthe0 JfecaNt R4 imG dilie HpeEatdren of
drum type washi ng machine 1 includes controller 11 made up of a

m cr oconputpreséﬁt Contrrvariteirorll @ahfr ollseopes at bepparethtdr ufirdni vigkg not or

4, water sug Y val ve 26 and water drain punp 27. -14
ollowing description of a preferred embodiment given in

15 conjunction with the accompanying drawings, in which:
Fig. 1 shows a configuration of main components of
a drum type washing machine in accordance with a
preferred embodiment of the present invention;
Fig. 2 illustrates the arrangement of a control
20 unit for wuse in the drum type washing machine in
accordance with the preferred embodiment of the present
invention;
Fig. 3 shows a timing chart that describes a
control sequence of a rotary drum by using the control
25 unit as shown in Fig. 2;

Figs. 4A to AC provide a plan view, a front view

-10-



.Furt'her, setting unit 13 and display unit 14 are installed in a console

di sposed on the surface of housing 2. When an operation course is selected
through setting unit 13 , a selected setup state to be conducted 5 and an
operational state are displayed on display unit 14, and controller 11
transmts control commands to power switching unit 12 according to a
control sequence stored in storage unit 15, so that drumdriving notor 4,
wat er supply valve 26 and water drain punp 27 are turned 10 on and off
according to an operati onal sequence. Hereinafter, operation of drumtype
washi ng nacﬂ?ﬁealgﬁgﬁnﬁleUnP%o% GE L1 EXRMPE ep @14 88 AFEE tlioth DléfErence to
Figs. 1to §.SA£tgrvo ening door 8, laundry articles are | oaded 15 into
rotary dr unt 5°81d e?e¥gent is also added into rotary drum5 froma

deter gent di spensai i sppsed iy gl g 5uPBl Y1URl by ThEN e BAVCL 3 LCh 18
is turned on and aﬁ’operatlon course 1s selected fromsetiting unit 13
dependi ng ognghe, t¥pEs GfidAUBE' Va Allel@in@S Oehmel dagiredan 2Q ghker1oan.
operation start input is generated, and an operation control” is initiated
by control vha#le 10reBpyatiypgywashing machine 1 basically perfornms a
washi ng process, a rinsing process and a water-extracting process in that
order. Wen drurRitggpe dfasto ngC maehi fierth2& paasnavdew ng ffuwrelti oriewa dryi ng
process can be executed w thout a particul ar process sequence. -15 First,
in order toaddtaceidhevaswunt eof thimddexampilieclods ame aghteddiosd bladeot ary
drum5, controller 11 transmts a control conmand to power sw tching unit
12 to pronp¥e8PRRTFHVEYYhgaRBtor 4 to rotate rotary drum5 5 at a

predeterm ned rotational speed. Then, drumdriving_notor 4 which i
Swi tched on by pdid- svi t ShPHG uhi COPEINTAHPE £6 1ot SRV um 5,
and | gundry unt det r 16 ects the amount of the laundry articles
based%§n a ?%gﬁ g %gtggg%%narmﬁggﬁpérng notor 4 fromthe 10 | aundry
articles. The amount of the laundry articles detected by |aundry anount
detector 16 is stored in storage unit 15 for use in a control operation to
be describedebgl Doy So8ELObtebnldrt EABSPYESe2re@nEfmBba¢aeRRRd t O pover 15
swtching unit 1IZ t0 open water supply valve 26, and water supply valve 26
is opened by power switching unit 12. Then, fresh water is fed into water
tub 3 froma water supply hose connected to water supply unit 6. At this
tinme, the deterg®afennipld ed Hon wlie. sugply wileres is  shown a

15 configuration of main components of drum type washing
machine 1 in accordance with a preferred embodiment of
the present invention. Housing 2 incorporates therein
water tub 3 installed via a suspension structure (not
shown), and cylindrical rotary drum 5 having a bottom

20 surface 1is disposed in water tub 3 such that the
direction R of its rotational axis 1is slanted at an
angle © of 30 £ 5 degrees with respect to the horizontal
direction H.

Specifically, rotary drum 5 is insﬁalled in water

25 tub 3 such that its opening is positioned at the front

portion of housing 2 while the bottom surface of rotary

-11-



.20 i's al so added into water tub 3 while being dissolved in the water. The
water level in water tub 3 is detected by the sensor of water |evel

detector 19 installed in water tub. Wen the water | evel reaches a specific
| evel, a water level detection signal is transmtted to 25 controller 11
fromwater |evel detector 1'9, and controller 11 transmts a control
command for closing -16 wat er supply valve 26 to power switching unit 12
to thereby stop the supply of water. Since the water supplied in water tub
3 is absorbed by the laundry articles in rotary drum5 through drum
perforationdrum 5 fb3 mddspoesect arly ¢hemrzan hpowhten |afvehouaingt@r tub 3
becones | ower. Thus, water tub 3 is replenished with water through the sane
process as HeseRebed HPEREY AGWBugH a ¥dDntFHANEPer afHER f Shakeattii®g wat er
in water tu&EB

by, a heater up to a certain tenperature_to i nprqve 10
det er gency #&yEHeIBNE, %@(p‘Fg‘ﬁafrPGﬁttlﬁé‘F‘ of2 i Itlb%r%ﬁtﬁéd%'&ﬁ?é such
feature is ?Ot dére tlg related.to the,present .in erétion. i%&shi g%tl%f
| aundry artFRY8EC iSRRI PPaEEE™ R oﬁgHSﬁ-H% Ab6Ve L ELETHEE SOl
operations. 415 troller 11 transmits a control .co nd_to power. swtching
P 18 e B arRBEAF ormdE g o rh VP oFF oraLE CRotay y Sar R e ¥

operational nsegpence FQEmbEt at! Nohd ANt qEdHR forh SoBl PhEdy! ByB! @rage unit
15. Hereinafter, the operational sequence for rotating 20 rotary drum5

wi Il be desgpéhefgi BACEBHAEEE Whibht NExyHaher nedierbedi aeat lefaddie
present invention in conjunction with Fig. 3. Further, though drumdriving
notor 4 i s toodi gudeduslwadwd ftremr abakirgnalruspeed afdrtbéat i doalr i recti on

can be changed, explanation of the 25 configuration and a controlling

met hod t her esf instiblBedotitteupbheinthined sddifeicen,2a hkorméflueticahsf, e. g.,

" 10 front surface portion of housing 2, facing opening 3a.

Laundry articles can be loaded into or unloaded from

rotary drum 5 after door 8 1is opened. Further, by

forming door 8 partially or entirely with a transparent

material, the inside of rotary drum 5 can be viewed from

15 the outside.

As described, by héving rotary drum 5 slanted and

installing door 8 on housing 2 to face the opening of

rotary drum 5, loading and unloading of laundry articles

cén be performed without a user having to bend down, and

20 installation of drum type washing machine 1 in a small

space, e.g., a bathroom, where a conventional vertical

washing machine is typically installed, is facilitated

because having clearance space in front of washing

machine 1 is no longer required. Therefore, drum type

25 washing machine 1 can be configured to be suitable for

even small houses with limited space.
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.centrifugal force applied on the laundry articles due to the rotation of
rotary drum5 is varied depending on the dianmeter of rotary drum5.

Speci fic values of rotational speeds to be explained hereinafter are 5
exanples for the case where the dianeter of rotary drum5 in drumtype
washi ng machine 1 is about 500 nmin accordance with the preferred

enbodi nent of the present invention. As shown in Fig. 3, a first agitation
control 10 operation is conducted at first. Repeatedly executed in the
first agitation control operation is a first agitation cycle, which

i ncl udes a seri es!®feRE@Hes Of f ditar dPyeserht | AgVestaey drapndicied fir st
rotational speed (e.g., 30t 5 rp for a first preset period of 15 tine
(e.g., 13 s&CGRES yest65EFﬁ§CP8?ap§°driﬁﬁ% 8y RPSERUHd presdet Berafod of
time (e. g.5 )4 € 1.bl tatin of,ary_druym 5 .at .the'. first
rotati onal %B%égﬁgg?gﬁhén#i%@%g%feéggapgfiS%K%fl%i ® ﬁ&nghgﬁagtdﬁbing

rotary drum§ f C e 0 perjio f tine. The first .agitation
cont rol oprenrlgt ip%%flé}%%ﬁedag egéf %k%tog%f iaﬁbstipgegg &rned B’ergi]baﬂqtojf ime (e.
g., 4 mnute h S t aty d.ksS t at 4 opal | owi ng
| aundry arti %I):ggya?crgirrﬁm%a%gdacitﬂr?%%%egrarkn g%%&t?%eﬂl i5fte upeaél 'n the
rotational dnyecthéenspf wiedtwiardriteyp aned deRPPE&deHPOnELaCHH Mghtas)pOSi tion
where. the -18 weight of the laundry articles becones greater than the
centrifugal afilulte exepeeoglen udiewm ly wiee lobiadry, drammld@ideamd henlaehdr y
articles are lifted up and dropped, an effect of pounding notions is
produced, ah@UPEpEatEsislesusenvgienitdys regeivdliesse of drednt dypimdtt on for
renoving soils from I%jg{%oarti cl es soaked in wash water containing

det ergent di ssol vy t nyw e raRs o Siueldi natel er %a¥an Ree first
r ot at iqhal 3 he | aundry articles cannot be |ifted by agitation 10
bl adelslqg, wﬁgr?glggr%ggar &E rﬁﬁ%/tlaorry Io‘frlf[?'negl hﬁn519§a§?|fli 8I%e§‘u1§£ﬁi%tcrell IpI ace
ith t ai, ks t fli i | b th
i uonce apt§RERSRE SePel Seullian s 1% 144 501 A0t el BRol b S IR ha

laundry artjghes. d-us# hﬁf;gg{:eg PY+r g\r/?ﬁ%{%% heH%’e(,%&?t itci{‘é’ﬂ‘}? g'. rection of

rotary drum5Tal ternate the 1 aun es ‘'Can be'preven from bei ng
entangl ed sprébarablei thoiglshangsse10f rbhe 4 awdhirdy t abBSnen Ot &y drum5

becone facilitated. The effect of pounding notions, i.e., lifting up 20 and
t hen droppi ngubdlvdpyaaeti cresshd sflafdrectadd byhéhe asvuikcofa IHadirghty
articles acconmpdated in rotary drum5. Therefore, it is recommended to
vary tife fit8vetofati divllampedudepef@iteyrdmecheimnouderotot Hadtaiidr y
articles. As described earlier, the ampunt of | aundry
components such as a water feed/drain structure and/or a
controller unit in housing 2. Therefore, the height of
rotary drum 5 is not varied greatly, and the height of
door 8, which is configured to correspond to the opening
20 provided in front of rotary drum 5 to allow loading and
unloading of laundry articles, is not raised or lowered
considerably. Drum type washing machine 1 in accordance
with the preferred embodiment has a height of about 930
mm and the height of a central portion of door 8 is

25 about 693 mm.

Although slanted rotary drum 5 described above is
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.25 articles can be detected by | aundry anmount detector 16 and the detected
| aundry anount is stored in storage -19 unit 15. When the anount of the
| aundry articles stored in storage unit 15 is greater than a preset anount,
controller 11 sets the first rotational speed to be reduced to, e.g. , 25
to 30 rpm On the other hand, if 5 the anmpbunt of the laundry articles
stored in storage unit 15 is smaller than the preset anmount, controller 11
increases the first rotational speed up to, e.g., 30 to 35 rpm Though it
is possible to obtain a cleaning effect 10 of laundry articles while
changi ng t hedvaposgétoas hiyn wayhat repeatifagionkutebe fissdimgi t ahidon
control operation for a specific washing tine (e.g., about 15 mnutes), it
is nore prefeiadfitngooéxdemnery secunl emidmd | abloeat wakeopeupbildedaf t er
the first agitation 15 control operation, as shown in Fig. 3. Repeatedly
performed i ftRetaB¥oRyuaght 80 BHidEntipolinopbeatiesn Pors icacsheragift ation

cycle includinﬁ a series_ of stages of forwardly rotating rotary drum5 at a
second rot a? ohARt spebdoberg vaters deptdp 1§l f ernabooobkpiaepr 6¥6n peri od

foti o 0o 7 ; St j 5 f f h t

gerigg%o§etY%%? r83§%%?§ﬁ§ r%&%@ﬁ%ﬁgrgggf;%ﬁgéﬁgg dﬁP{H§l§§gg 8SPL%ZSiona
df t i t] I.Qd; . t i t d 5f

the Tourth DAty BAE0an LB PUAEMAP Ret 18068, AR S dhbnt ed

for a seconghpredeyelil red;A8{d 00, 0f thEM LRr %osi]tigjrpuc{uf) the2Qearlhe
second rotational speed répresents a rotational” speed alTowng the | aundry

articles nadotwisl opfbubtheyCldmin t=, t e i fdeit P& | phgLakesehage ¢f rotary
drum5 by the centrifugal force produced by the
the laundry articles to gather in the rear bottom
10 portion is caused by the rotation of rotary drum 5, in
which condition it is not possible to provide a
satisfactory degree of detergency to all laundry
articles being washed by changing their positions in
rotary drum 5. For this reason, in addition to simply
15 having inclined installation of rotary drum 5, other
attempts have been made to solve the above problem. As
a solution to such problem, the preferred embodiment of
the present invention includes a process of changing the
positions of the laundry articles in rotary drum 5 by
20 way of controlling the rotations of rotary drum 5 driven
by drum driving motor 4.
As shown 1in Fig. 2, control unit 10 foxr
controlling the operation of drum type washing machine 1
includes controller 11 made up of a microcomputer.

25 Controller 11 controls operatioﬂs of drum driving motor

4, water supply valve 26 and water drain pump 27.
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5 rotation of rotary drum5. The laundry articles' tendency to cling to the
i nner peripheral surface of rotary drum5 separates and spreads out the
entangled articles. Furthernore, when rotary drumb5 is stopped for the
fourth preset time period, the laundry articles 10 lifted up to the upper
portion of rotary drum5 are detached fromthe inner peripheral surface and
dropped by the influence of gravity. By the spreadi ng-out and droppi ng
novenents of the laundry articles, positions of the articles are changed

whil e their_shapes are changed 15 as well. By performng the first and the
second agi t BtFbReEont PEFCOREr abfdhs APt ePREt eFySPdaYa Wiltd pPréedétr&r ni ned

period of tine ., 15 m nutes changi ng of the pqsitions_of |aundry
articles i n1?8¥%$§7g8r u?‘r?S.acacﬁorb%éJZ% s%}%??%?%‘ﬁ.t Na pé:rq'f%r et SRt di‘%]erent
poundi ng i iLn,th i Lop.control _operatiqgns.can he obtained so
that it ign%%gg?ﬁ?ezfoe%$%€i%g éggg?gﬁ%ﬁa%?ﬁrF%e§§a§§q§€§F e%ﬁIQ%#%rgency
Lojall of thechamgdukiariisc) o SValhidy sankedorol ar volbum bahidion
reduci ng the cleaning 25 efficiency. Upon c ?etlon of the washing process
descrilded, ard anc@pdreidiinahl opgrs arwatBlsAraidy V@‘ﬂl"@i@%@&?’atuﬁirﬁe same
time, transmts a control conmmand to power switching unit 12 fo operate

wat er drai nlpunmty, cemtirdtl ex watler tdafbni €8Nt Ght BEEr dd@iaidd to

di scharging soiled water 5 fromwater tub 3 is executed. Moreover
control | er pAweraawatthiagcontitoll X auwrct i powes swontebilngeadmicnck? t o
extract water fromthe laundry articles by rotating drumdriving notor 4,
wher eby a vweteFeéxipastpsagef unhe Laundpythpti dreg deiydnbomesdrafdt.er the
washi ng process. 10 A{ter redeterm ned tinme period for the water
extraction BF-FRUAYIPD %rY?ngs?GcaﬁgrU?FéF fradpoPE B R&tCetWrEch val ve

but opens er pply val ve 26,. so that fresh water is.fed into water tub
3 andag riﬁ@%ngaégocgﬁgi:?%ﬂ%ﬂqﬁﬁg 15 t '@ r i RBPAGTpPBEess SSHENCRundry 15

articles | N ALBYeCEUn Soaiacaull o6F 10,401 LALLM IR Sbun bl et el y

rotating rotary drum s forwar nd reversi _ _ the first
and/or the gependcagiiali Qhidont ¢ Olyi 0PeiRl | ML&Si hdy t P Hasifag plcess are

executed in the rinsing process, the 20 positions of the laundry articles
in rotary ctanFbgar el changed and the effect of the pounding notions can be
applied to all over laundry articles, so that a substantially uniform
rinsing result caftiee cinenimgl. dédteB, a lpredatyeran il ¢$ merperlicadietor t he
rinsing 25 operation, a water-extraction process is perforned, after which
t he Wllrgl e pHoces¥oteVer Arnat &. arderdetepgent is also added into

rotary drum 5 from a detergent dispenser disposed in

water supply unit 6. Then, power switch 18 is turned on
and an operation course is selected from setting unit 13
depending on the types of léundry articles being washed.
20 Then, an operation start input is generated, and an
operation control is initiated by control unit 10. Drum
type washing machine 1 basically performs a washing
process, a rinsing process and a water-extracting
process in that order. When drum type washing machine 1
25 has a drying function,"a drying process can be executed

without a particular process sequence.
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.controller 11 reports the termnation of the whole process and, at the sane
time, triggers to turn off power swtch 18 to thereby termnate the
operation of washing machine 1. Wen drumtype washing machine 1 5
additionally has a drying function, a drying process can be performed after
the water extraction process. Referring to Figs. 4 to 6, there are shown
exanpl es of agitation blade 9 provided on the inner peripheral surface of
rotary drum5 in drumtype washing 10 machi ne 1 descri bed above. As shown
therein, each of agitation blades 9a to 9c has ridge 4a elongated at a
speci fic angl e of Fireti nani orrdet htoespedct othbe dhdwent | 68 afaudsry
rotational axis of rotary drumb5. Figs. 4A to 4C show a first exanple of

agi tation 15Tbigdesg.aggpuegdared| ade Wetdrc| ddvs asec@Btoblaer 11
substantiaIL% rectangul ar shape abutted agai nst the inner peripheral
surface of FOFBFPLEFUM SCANI Pras CaTERBYs toe RIMAT oFWht @BLNTalnishadZe havi ng
ridge 22 of 1.ned. height fornmed in eneral |y di agonal 20

redet er a
di rection mf%hgfgglébfﬁ%ﬁ“bﬁgév J ESFﬁEd4bé¥%wébF??%géoéérénérﬁﬁsé 23 is
inclin sutface tially .arc.shape havi di fferent radi
dependﬁg oél{:t epg%gggggggh%oﬁnﬁtp%slﬁ%a&n.Sp%gelc?'at itIg’%nbl SxEmy ARiyifchced on
the i nner phepa f & : y.dr h_th the 25.l ongi tudi na
di rection gﬁéggge%g’hgg?ln?%ge%lv&fﬁ% h%rqd??]eé?‘?gﬁ g%g?%glpgtél ﬁ%nglg axi s of

rotary drums, ds@vez3 tot RatakieddetZd-f O4PEnt Be afigy elQLn@:lggl ia@r%u. Qn with
respect to the direction of the rotati'onal axis of rotary um 5o f rotary

drum 5 havi gt agtdat ien duastess 98hs eedlingured @se abaueaal, adfiwnald ty of

| ocations on the inner peripheral surface is rotated in the washing or the

rinsi ng proeased tauadipadr ekelréed whi drumedaivdngatioebrat thien @bes

positign of_ slanted rotary drumb5, are lifted up fromthe rear portion to a

hi gher%posi 13 WRIMY G tiid &5-ont Ther BMsdt o6t ahe dl awndry Thetdides, t he
itated in such slanted rotary drum 5

W thout of i 4FHGEERarY t HEFET BBURCFOriRReRIRE T ddr BB (FEHEeR et ary
drums. As & 5eehd tudie 18Uy ALl ghes, atg paliated il e oo pe
described below.
Controller 11 transmits a control command to power
15 switching unit 12 to open water supply wvalve 26, and
water supply valve 26 is opened by power switching unit
12. Then, fresh water is fed into water tub 3 from a
water supply hose connected to water supply unit 6. At
this time, the detergent supplied in water supply unit 6
20 is also added into water tub 3 while being dissolved in
the water. The water levél in water tub 3 is detected
by the sensor of water level detector 19 installed in
water tub. When the water level reaches a specific
lgvel, a water level detection signal is transmitted to
25 controller 11 from water level detector 19, and

controller 11 transmits a control command for closing

-16-



.15 changing positions in rotary drumb5, to thereby prevent a reduction in
the washing efficiency. In case of washing a small anmount of |aundry
articles, the amount of wash water is also small, so that the |aundry
articles may not be conpletely soaked in wash water. In 20 such case, the
agitating notions for changing positions of the laundry articles in rotary
drum 5 shoul d be sufficiently perfornmed in order to nmake the | aundry
articles fully soaked in wash water. However, in rotary drum5 having
agitation blades 9a, changing of the 25 positions of the laundry articles
are sufficieatéy pargmiyredalwe chéi rtd upowprevent tschiy umirfiar mzl eani ng - 24
and enhances the cleaning efficiency. Figs. 5A to 5C show agitation bl ade
9b as a secbherekinpieopf tdig t aiped bl afle Watewher ei Binhe hehghtwadferri dge 22
beconmes greater_toward the rear portion of. 5 rotary drum5. By hei ghtening
ri dge 22 tofPHLEAG riar Widral ofUsf Botid y adpsexbsd | be.  thee Jawsirposition
of rotary drumb5, the notion of |ifting u tr};a | aundry articles fromthe

| over posi t FEhLEHSEhdThilgHerThoSFETloR %h]%ﬂg r SREM pBREESK 2S£ oSt dry drum 5
i ncreases. @?ﬁﬁeéooﬁe§%l t ttaer | aqsndr harti cles,are.sufficiently. agitated

by changi ng ThacBoSPt FONETYn Fotary dritin BT | noY hsa™t W T8gi 2P mg

ef 11 ¢l ency LELgRes6ALREC Shousagifaonplade 9¢ a5 achikrdaexaml e of

agitation blade 9, wherein two ridge sections a substantially

triangul ar Ghepe afRréQEARA-RE basRe 2% rdthd ey alRdGlpdied Alozame
angles but in reverse directions with respect to the direction of the

rotati onal BmXtBoefh' at alohtdHolMdperasiact fyel NeaPdhgalvbes rbliagdeyRe r
configured as above allows for the 20 laundry lift-up notions for lifting
up the | auntuly arbychebetbetrhephitgher ceasiatinot eafpetrad frreoto piondrcore of
rotary drum5 to be uniformy perforned regardl ess of the rotational

di rectlifon oflekorasncdr um, behi dlenies dekpéanabipot atkefeefiardl 1 ad
backwardly alternately. 25 Wen rotary drum5 is slantingly disposteod, t he

y .
agi tating ePF+EFeRcheEaH=Fe SURDY hRAT R i h3tBPTi Agregbly related

the present invention.
Washing of laundry articles can be initiated
through the above-described control operations.
15 Controller 11 transmits a control command to power
switching unit 12 to prompt drum driving motor 4 to _
rotate rotary drum 5. An operational sequence for
rotating rotary drum 5 is stored in storage unit 15.
Hereinafter, the operational sequence for rotating
20 rotary drum 5 will be described in accordance with the
preferred embodiment of the present invention 1in
conjunction with Fig. 3. Further, though drum driving
motor 4 is configured so that its rotational speed and
rotational direction can be changed, explanation of the
25 configuration and a controlling method thereof wi11 be

omitted herein. In addition, the influence of, e.g.,
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.agi tation blades 9a to 9c near to the rear portion of rotary drum Further,
it is preferred to configure the Iength of agitation blades 9a to 9¢c to be
approximately 1/2 of that of rotary drum5. By configuring agitation 5

bl ades 9a to 9c as such, there can be obtained an effect of raising |aundry
articles in the lower position of rotary drum5 to the higher position

t hereof. The conventional drumtype washi ng nmachi ne i s advantageous in that
the laundry articles are subject to 10 | ess damage and that a snall
gquantity of water is used, but is disadvantageous with respect to effective
utilizati oncehtsplivgalThatrcies apphiaest ouctiwe lalindanr wirtg dlhke |daen dioy
articles into and out of the rotary drumthrough the front portion of the
washi ng nmachhferpsatsonorLonoy airyc dmveniSents atr iglds depeswiingblon fudve snal |
houses having |limted space. However, by slantingly disposing the rotary
drum at an ShEMEEBE afut BOLRrY dEgEBes,5the |RREHEL@ndvahlesdi of
processes of the,laundry artd' cles can be perfornmed conveniently wthout a
20 user havm&)agboﬁéﬂd FHRT S’and:c?t%P‘:s p‘8§E£N’éeflo NELeAPRIERE dAd® t ype
washi ng machi hp_.assnall space. Accordi.ngl t he erqgangm cs of. the drum
type mgghingkﬁﬁgkgﬁefgg é&ﬁmC%%Ftwl?r%ft?%eg%%ﬂ%%ﬁfigganﬁigm 5§ Whehi ne
havi ng a vekt i.cal er i al.ch | qadin 5 u di ng .of the

| aundry artlgcllgf;l ?ﬁﬁ%er%@ébnegg?ﬁ?gggkﬁgﬁ%%en# n%%r%%ggtéd@aoﬁ)ai '!tmg tlglp
portion. -28ccoMbafe¥ekithN@HY Gbt e Ofed NebSNAL Y abET ¢he gatdRLng in
the | ower position of the slanted rotary drum can be sol ved by using the
agitation biadestibat serve to nove the laundry articles in the |ower
position up to the 5 higher position. As a result, a drumtype washing
machi ne havi ng alsexecéldwant iol edhgng &f f Bei Bheyt ardy Ergonom contalbe
fabricated. Wile the invention has been shown and described with respect
to t héOpref @PEEAL EABodPEANSuCtedniat] fest) uRdprstedd ybexerodedskin | ed in

the art that, vari.ous , , , , ,
the first agitation control operation is a first

agitation cycle, which includes a series of stages of

forwardly rotating rotary drum 5 at a first rotational

speed (e.g., 30 £ 5 rpm) for a first preset period of

15 time (e.g., 13 seconds); stopping rotary drum 5 for a

second preset period of time (e.g., 2 seconds);

reversibly rotating =rotary drum 5 at the  first

rotational speed for the first preset period of time;

and then stopping rotary drum 5 for the second preset

20 period of time. The first agitation control operation

is conducted for a first predetermined period of time
(e.g., 4 minutes).

The first rotational speed is a rotational speed

allowing laundry articles accommodated in rotary drum 5

25 to be lifted up in the rotational direction of rotary

drum 5 and dropped upon reaching a position where the
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.changes and nodifications may be nmade without departing fromthe spirit and
scope of the invention as defined in the follow ng clains. -27 What is
claimed is: 1. A drumtype washing machine conprising: a cylindrical rotary
drum having a bottomsurface, 5 installed in a water tub such that a
rotational axis thereof is declined toward a rear portion of the washing
machi ne at an angle of about 30 5 degrees with respect to a horizontal
direction, the rear portion referring to a portion opposite to a front
portion where an opening 10 of the rotary drumis provided, wherein a first
agi tation conigltt ¢f etkeclbecdiryr axtfidlsts SpeniddL geeaosk ofhahmehien at

| east one of a washing process and a rinsing process, the first agitation
control rep&itad fugrel f 6pirag exewird obnl3hemodess the riodaingdrbe.rotary
drumat a first rotatjonal speed for a first preset period of tinme and then
st oppi ng t -4 drBe dhdisrdsy arsiebad w%s%%fg@qiiuﬁ andt frepradd an
rotational force due to the first rotational speed allow ng | aundr

articles t&Fpeqh f P&d BRUUDT A (PRF YOt FOnaPT AT FRER i orf T8t Fﬁ@eﬁBFéry drum
S gredt e AR e PPl T EPEA SR e & ot i i cRBFHEN ofoThe
(PSR s Y Sl RE) 10l elg, oGS ekl Tt
water containing detergent dissolved therein. With a
rotational speed smaller than the first rotational speed,
the laundry articles cannot be lifted up by agitation
10 blades 9, whereas no drop motion of the laundry articles
would take place with a rotational speed greater than
the first rotational speed because the influence of
centrifugal force would become greater than the weight
of the laundry articles. Furthermore, by reversing the
15 rotational direction of rotary drum 5 alternately, the
laundry articles can be prevented from being entangled
gso that position changes of the laundry articles in
rotary drum 5 become facilitated.
The effect of pounding motions, i.e., lifting up
20 and then dropping laundry articles, is affected by the
amount of laundry articles accommodated in rotary drum 5.
Therefore, it is recommended to vary the first
rotational speed depending on the amount of the laundry
articles. As described earlier, the amount of laundry
25 articles can be detected by laundry amount detector 16

and the detected laundry amount is stored in storage
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.directions alternately. 3. The washing machine of claim1 or 2, wherein the
first rotational speed is about 30 t 5 rpmwhen the 5 dianeter of the
rotary drumis about 500 t 50 mm 4. The washi ng machi ne of claim 3,
wherein the anount of the laundry articles accommodated in the rotary drum
is detected by a |laundry anmount detector, and the first 10 rotational speed
of the rotary drumis controlled to be about 25 to 30 rpm when the anount
of the laundry articles is found to be greater than a preset anmount. 5. The
washi ng machine of claim 3, wherein the amount 15 of the laundry articles
accommodat ednih ithe righenytdeusmpgntevéctae Bpuadrgumdity cdrsunrtcodedect or,
and the first rotational speed is controlled to be about 30 to 35 rpn1mhen
the anpunt ®f tHenagmdepisrtl®l é8 i greaund ttdhae snepreset hamoanyreset
amount. 20 6. The washi ng machi ne of claim1l or 2, wherein a second
agitation c%%’f%? teTexebuts€d s okhg Sleotd §}§>§@Itfl10(§la’éel’ FBEeEf &9 mPS n at

| east one of h| n% process and_the rinsing process, Ee ecqond
e

agitation 25% 1'6?1? &edl 3P pkPf P iRy -a CBht BT’B‘EES agf rdttat i ng
he rocy, Shymit BTSSR, SRR (Lo LA DEE
e st s b, e e gt Skt sl
rotary druminéié@sés dEBRPifAGst rotational speed up to, e.g., 30 to
35 rpm.
Though it is possible to obtain a cleaning effect
10 of laundry articles while changing their positions by
way of repeating only the first agitation controi
operation for a specific washing time (e.g., about 15
minutes), it is more preferable to execute a second
agitation control operation after the first agitation
15 control operation, as shown in Fig. 3.
Repeatedly performed in the second agitation
control operation is a second agitation cycle including
a series of stages of forwardly rotating rotary drum 5
at a second rotational speed (e.g., 45 to 90 rpm) for a
20 third preset period of time (e.g., 7 seconds); stopping
rotary drum 5 for a fourth preset. period of time;
reversibly rotating rotary drum S5 at the second
rotational speed for the third preset time period; and
then stopping rotary drum 5 for the fourth preset time

25 period. The second agitation cycle 1is repeated for a

second predetermined period of time (e.g., 1 minute).
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-7. The washing machine of claim®6, wherein the first and the second
agitation control are executed alternately for a third specific period of
time. 10 8. The washing machi ne of any one of clainms 1 to 7, further
conprising one or nore agitation blades provided at one or nore |ocations
on the inner peripheral surface of the rotary drum wherein each of the
agitation blades 15 has a ridge elongated at a specific angle of
inclination with respect to the direction of the rotational axis of the
rotary drum 9. A drum type washing machi ne conprising: 20 a rotary drum
havi ng a substantTa¢ly Berbrdnt alrotmatdloantied repleRid onaﬂ;e@gééntag\d &
controller, wherein the controller perforns a first agitation control for
rotating th&Fatarpadr uiPeeda sflilosings gt aflieonarys peed ahes ansec ans
agitation caontrol _for rotating the rotary drumat a second rotational speed
-30 hi ghegrfjﬁarp‘ﬂthetﬂ r$tingdt &0 orle dpaed iprBiphenal eunefetea afashing
process and_a, rinsi 0. The washing machine of claim9, wherein

the 5 slant 8d-F&¥at {83552 'tihsle i RIS Hedi gl aﬁoﬁﬁgl preflugpduby3dche 5
degreess wi thopgagpagt L t@%tggajzggﬁ%l girect%ﬁgL laundry articles’
tendency to c¢ling to the inner peripheral surface of
rotary drum 5 separates and spreads out the entangled
articles. Furthermore, when rotary drum 5 is stopped
for the fourth preset time period, the laundry articles
10 lifted up to the upper portion of rotary drum 5 are
detached from the inner peripheral surface and dropped
by the influence of gravity. By the spreading-out and
dropping movements of the laundry articles, positions of
the articles are changed while their shapes are changed
15 as well.

By performing the first and the éecond agitation
control operations alternately for a third predetermined
period of time (e.g., 15 minutes), changing of the
positions of laundry articles in rotary drum 5. can be

20 sufficiently performed and different pounding motions in
the two agitation control operations can be obtained so
that it is possible to provide substantially the same
degree of detergency to all of the laundry articles even
in slanted rotary drum 5 without reducing the cleaning

25 efficiency.

Upon completion of the washing process described,
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.11. The washi ng machine of claim9, wherein the first agitation control
repeatedly perforns a control process 10 of rotating the rotary drum at the
first rotational speed allowing |aundry articles to be lifted up in the
rotational direction of the rotary drum and dropped when reachi ng a hei ght
where the weight of the laundry articles is greater than a centrifugal
force of the 15 rotary drumexerted on the laundry articles; and then
stopping the rotary drum 12. The washi ng machi ne of claim 11, wherein the
rotary drumis driven to rotate in forward and reverse 20 directions

al t er nat el y “PREERE 16T I QAN iovaieit riainalve awrdhialy Hee héaree of
claim 12, wherein the second agitation control repeatedly perforns a
control procd%S of “FIREAPIhY tthe CPOLERY FUMaRdt e sBEWRE 28Wiehingnal
speed al | ow t l.aun rticles tq cling to the inner periphera

surface of W%lﬁgtr gt%art;alo c?%ér%% wahrt h‘gﬁ?lﬁrgﬁﬁpné; raf® (HET & IS the
rotary dru T i | =1 retn.the first_and the
second agirgf%23 c%ﬁ??gég Q%gggﬁgkﬂ?egigpa #gkégFgﬁgg 1§?l#ﬁ§ W%%ﬂ?%g

machi nes of ekanMubehensi B ad i dRePerdd fﬁ&ré@@eﬂr%tonacgz"otl"’ltéfo’ﬁlgont r ol
is longer than a tinme period for the second agitation control. 10 . The
washi ng nachraasmﬁtslaIndﬁtrMDebahmaﬁddW6ﬂééWbﬁfs&@ﬁ@ﬁ&ﬁgohd%%“¥§e

rotation prior to alternating the rotational direction of the rotary drum
during the FPrextagiatatwarecofitool the |longeiry hantacles by rotating
drum driving motor 4, whereby a water-extraction of the
laundry articles is performed after the washing process.
10 After a predetermined time period for the water
extraction of laundry articles, controller 11 closes the
water drain valve but opens water supply valve 26, so
that fresh water is fed into water tub 3 and a rinsing
process is started. 1In the rinsing process, the laundry
15 articles in rotary drum 5 are subject to agitating
motions by alternately rotating rotary drum S forwardly
and reversgibly. For instance, if the first and/or the
second agitation control operation as in the washing
process are executed in the rinsing process, the
20 positions of the laundry articles in rotary drum 5 are
changed and the effect of the pounding motions can be
applied to all over laundry articles, so that a
substantially uniform rinsing result can be obtained.
After a predetermined time period for the rinsing

25 operation, a water-extraction process 1is performed,

after which the whole process is terminated. Then,
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.15 duration of forward or reverse rotations prior to alternating the
rotational direction of the rotary drumduring the second agitation
control. 17. The washi ng nachine of claim 13, wherein the 20 rotary drumis
driven to rotate in forward and reverse directions alternately in the
second agitation control. 18. The washi ng machine of claim17, wherein a
duration of a forward rotation prior to alternating the 25 rotati onal
direction of the rotary drumis identical to a duration of a reverse
rotation prior to_alternating -32 the rotatjonal direction of the rotary
drumin eacROBFTPhéSFirsl aREPIEESNILRYi tRTHHaiRR olxf -F® whole

AuT 9. A% A A% A. A% AN9. A;

% AuL. Ar. AUPTRCRES. AN | AL ALReASRMR | REMRL . AT IRESYS Atop tWmaARTLY A9 A
gzgggbgigb]afggfca“gacgh]%%]Eﬁ]c%ﬁ%%ﬁ%%]ESf@&f@SFCé?E%]88?53F&Q8]6§ica]ca]c
aéégkgngﬁlﬁ%%%%§ 9%&£?%ﬁ%%gi£ffb§ caf?g#ggfc %2%%%#@%%%2?%3?%2%05]ca]ca]c
a] ca] ca cal sadicel 6ahealcabsakcaloahsakeakeabsal sakeakeralid V{{>FLT
h' 2$Z] EH} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] caj caJ ca] ca caf@gica ca]ggygé]ca]ca
] ca] ca] ca] caécpieapentdahcateatnal wakead] eatthction process.

Referring to Figs. 4 to 6, there are shown
examples of agitation blade 9 provided on the inner
peripheral surface of rotary drum 5 in drum type washing

10 machine 1 described above. As shown therein, each of
agitation blades 9a to 9c¢ has ridge 4a elongated at a
specific angle of inclination with respect to the
direction of the rotational axis of rotary drum 5.

Figs. 4A to 4C show a first example of agitation

15 blade 9. Agitation blade 9a includes base 23 of a
substantially rectangular shape abutted against the
inner peripheral surface of rotary drum 5 and has a
cross section of a mountain shape having ridge 22 of a
predetermined height formed in a generally diagonal

20 direction with respect to base 23. Formed between ridge
22 and base 23 is inclined surface of a substantially
arc shape having different radii depending on the cross
sectional position. Agitation blade 9a is placed on the
inner peripheral surface of rotary drum 5 such that the

25 longitudinal direction of base 23 coincides with the

direction of the rotational axis of rotary drum 5, so
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10%r8 ()-! 45R2BoRr 991 4221051y - . ¢ o{vr e | <31 Ot iqrs 3MEGIRZ8 () - /
109&Z&' () -"10% . , , _
&'()-#fl"loE%F??gﬁi"E%@@%%?(fi&R%ﬁF%ﬂﬁ | #foohhe (FORPRIPABYeTRCLS - PEs#109&:

() - /1 0#10%Mg L )5/ 104 5.

If rotary drum 5 having agitation blades 9a

5 configured as above at a plurality of locations on the
inner peripheral surface is rotated in the washing or

the rinsing process, laundry articles, which tend to
gather at the lower position of slanted rotary drum 5,

are lifted up from the rear portion to a higher position

10 of the front portion of rotary drum 5. Therefore, the
laundry articles can be sufficiently agitated in such
slanted rotary drum 5 without sliding toward the lower
position of the rear portion of rotary drum 5. As a
result, the laundry articles are agitated, while

15 changing positions in rotary drum 5, to thereby prevent
a reductioﬁ in the washing efficiency. In case of
washing a small amount of laundry articles, the amount

of wash water is also small, so that the laundry
articles may not be completely soaked in wash water. 1In

20 such case, the agitating motions for changing positions
of the laundry articles in rotary drum 5 should be
sufficiently performed in order to make the laundry
articles fully scaked in wash water. However, in rotary

drum 5 having agitation blades 9a, changing of the

25 positions of the laundry articles are sufficiently

performed, which in turn prevents non-uniform cleaning
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and enhances the cleaning efficiency.

Figs. 5A to 5C show agitation blade 9b as a second
example of agitation blade 9, wherein the height of
ridge 22 becomes greater toward the rear portion of
rotary drum 5. By heightening ridge 22 toward the rear
portion of rotary drum 5, i.e., the lower position of
rotary drum 5, the motion of lifting up the laundry
articles from the lower position to the higher position
of the front portion of rotary drum 5 increases. As a
result, the laundry articles are sufficiently agitated
by changing the positions in rotary drum 5 to increase
the agitating efficiency.

Figs. 6A to 6C show agitation blade 9c as a third
example of agitation blade 9, wherein two ridge sections
24 of a substantially triangular shape are formed on
base 25, and they are inclined at same angles but in
reverse directions with respect to the direction of the
rotational axis of rotary drum 5, respectively.
Agitation blade 9c¢ configured as above allows for the
laundry 1lift-up motions for 1lifting up the laundry
articles to the higher position of the front portion of
rotary drum 5 to be uniformly performed regardless of
the rotational direction of rotary drum 5, which is
driven to rotate forwardly and backwardly alternately.

When rotary drum 5 is slantingly disposed, the

agitating efficiency can be improved by installing
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agitation blades 9a to 9c near to the rear portion of
rotary drum. Further, it is preferred to configure the
length of agitation blades 9a to 9c to be approximately
1/2 of that of rotary drum 5. By configuring agitation
5 blades 9a to 9c as such, there can be obtained an effect
of raising laundry articles in the lower position of
rotary drum 5 to the higher position thereof.
The conventional drum type washing machine is
advantageous in that the laundry articles are subject to
10 less damage and that a small quantity of water is used,
but is disadvantageous with respect to effective
utilization of space. That is, the structure of
carrying the laundry articles into and out of the rotary
drum through the front portion of the Qashing machine 1is
15 not only inconvenient but also unsuitable for small
houses having limited space. However, by slantingly
disposing the rotary drum at an angle of about 30 £ 5
degrees; the loading and wunloading processes of the
laundry articles can be performed conveniently without a
20 user having to bend down, and it is possible to install
the drum type washing machine in a small space.
Accordingly, the ergonomics of the drum type washing
machine is equal to that of the conventional washing
machine having a vertical water tub in which the loading

25 and unloading of the laundry articles 1is performed

through an opening prepared at its top portion.
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solved by using the agitation blades that serve to move

the laundry articles in the lower position up to the

5 higher position. As a result, a drum type washing

machine having an excellent cleaning efficiency and
ergonomics can be fabricated.

While the invention has been shown and described

with respect to the preferred embodiments, it will be

10 understood by those skilled in the art that various

changes and modifications 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 cylindrical rotary drum having a bottom surface,
5 installed in a water tub such that a rotational axis
thereof is declined toward a rear portion of the washing
machine at an angle of about 30 * 5 degrees with respect
to a horizontal direction, the rear portion referring to
a portion opposite to a front portion where an opening

10 of the rotary drum is provided,

wherein a first agitation control is executed for
a first specific period of time in at least one of a
washing process and a rinsing process, the first
agitation control repeatedly performing a control
15 process of «rotating the rotary drum at a first
rotational speed for a first preset period of time and
then stopping the rotary drum for a second preset period
of time, and a rotational force due to the Ffirst
rotational speed allowing laundry articles to be lifted
20 up in the rotational direction of the rotary drum and
dropped when reaching a height where the weight of the
laundry articles is greater than a centrifugal force of

the rotary drum exerted on the laundry articles.

25 2. The washing machine of claim 1, wherein the rotary

drum is driven to rotate in forward and reverse
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3. The washing machine of claim 1 or 2, wherein the

first rotational speed is about 30 % 5 rpm when the

5  diameter of the rotary drum is about 500 * 50 mm.

4, The washing machine of claim 3, wherein the amount
of the laundry articles accommodated in the rotary drum
is detected by a laundry amount detector, and the first
10 rotational speed of the rotary drum is controlled to be
about 25 to 30 rpm when the amount of the laundry

articles is found to be greater than a preset amount.

5. The washing machine of claim 3, wherein the amount
15 of the laundry articles accommodated in the rotary drum
is detected by a laundry amount detector, and the first
rotational speed is controlled to be about 30 to 35 rpm
when the amount of the laundry articles is found to be

smaller than a preset amount.

20
6. The washing machine of claim 1 or 2, wherein. a
second agitation control is executed for a second
specific period of time in at least one of the washing
process and the rinsing process, the second agitation
25 control repeatedly performing a control process of

rotating the rotary drum at a second rotational speed
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gsecond rotational spéed being a rotational speed
allowing the laundry articles to cling to the inner

5 peripheral surface of the rotary drum without dropping.

7. The washing machine of claim 6, wherein the first
and the gsecond agitation control are executed
alternately for a third specific period of time.
10
8. The washing machine of any one of claims 1 to 7,
further comprising one or more agitation blades provided
at one or more locations on the inner peripheral surface
of the rotary drum, wherein each of the agitation blades
15 has a ridge elongated at a specific angle of inclination
with respect to the direction of the rotational axis of

the rotary drum.

9. A drum type washing machine comprising:
20 a rotary drum having a substantially horizoﬁtal or
slanted rotational axis; and
a controller,
wherein the controller performs a first agitation
control for rotating the rotary drum at a first
25 rotatidnal speed and a second agitation control for

rotating the rotary drum at a second rotational speed
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higher than the first rotational speed in at least one

of a washing process and a rinsing process.

10. The washing machine of claim 9, wherein the

5 slanted rotational axis is inclined at an angle of about

30 £ 5 degrees with respect to the horizontal direction.

11. The washing machine of claim 9, wherein the first
agitation control repeatedly performs a control process
10 of rotating the rotary drum at the first rotational
speed allowing laundry articles to be lifted up in the
rotational direction of the rotary drum and dropped when
reaching a height where the weight of the laundry
articles is greater than a centrifugal force of the
15 rotary drum exerted on the laundry articles; and then

stopping the rotary drum.

12. The washing machine of c¢laim 11, wherein the
rotary drum is driven to rotate in forward and reverse

20 directions alternately in the first agitation control.

13. The washing machine of claim 12, wherein the
second agitation control repeatedly performs a control
process of rotating the rotary drum at the second
25 rotational speed allowing the laundry articles to cling

te the inner peripheral surface of the rotary drum
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AKWXMB70m ithout dropping; and then stopping the rotary drum.

14. The washing machine of claim 13, wherein the first
and the second agitation controls are executed

5 alternately.

15. The washing machine of claim 13, wherein a time
period for the first agitation control is longer than a
time period for the second agitation control.
10
1l6. The washing machine of «claim 13, wherein a
duration of forward or reverse rotation prior to
alternating the rotational direction of the rotary drum
during the first agitation control 1is longer than a
15 duration of forward or reverse rotations prior to
alternating the rotational direction of the rotary drum

during the second agitation control.

17. The washing machine of claim 13, wherein the
20 rotary drum is driven to rotate in forward and reverse

directions alternately in the second agitation control.

18. The washing machine of claim 17, wherein a
duration of a forward rotation prior to alternating the
25 rotational direction of the rotary drum is identical to

a duration of a reverse rotation prior to alternating
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