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FEFEEEIALLE LR 2 6 MAR 2007 *166166* DRUM TYPE
WASHI NG MACHINE Field of the Invention 5 The present invention relates to
a druh1typmmmMﬂmwmﬂﬂmchhine for washing laundry articles accommopdated in
arotary d ng the rotary druminstalled in a watgeyar Wy 10
Background of tRheenvention Referring to Fig. 7, there is shown a
conventional drumtype washing machi ne. As shown therein, housing 57 of
t he washi ng nmachi ne includes water tub 53 installed 15 via a suspension
structure. Incorporated in water tub 53 is rotary drum51 which is
provided with a nunber of ORUV pPEPEOWASHONS MRCHONEtS peripheral surface.
Rotary drumb51 is driven to rotate by drumdriving notor 55. Further, by
openi ng door 54, which is installed at the 20 front portion of housing 57,
| aundry articles can be |oaded into or unloaded fromrotary drum51 via
respective &pgafngd thenda@ventiiem 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
machineis initiated. Water is .-1 1 L L 1 1.1 1 00 11 1 1 @1 1 111
(N |95| L1 ?{"}Fel BRGSO | 1FVENTIoN. HatReRs 2 W MR BBy type

washing machine for washing laundry articles

accommodated in a rotary drum by rotating the rotary

drum installed in a water tub.

10 Background of the Invention

Referring to Fig. 7, there is shown a conventional

drum type washing machine. As shown therein, housing 57

of the washing machiné 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 periphéral surface. Rotary

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

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

20 front portion of housing 57, laundry articles can be

loaded into or wunloaded from rota;y 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 thé

operation of the washing machine is initiated. Water is
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fed into water tub 53 and the anount of water required for rotary drum51
is supplied into rotary drum 51 through drum perforations 52. Then, when

rotary drum51 is driven to rotate at ‘a predeterm ned rotajiqnal eed 5
by drﬁn1driving notor 55, the laundry articles acconnndatggéﬂﬂﬁﬁgﬁgry drum
51 are lifted up in the rotational direction by being caught on agitation
bl ades 56 provided on the inner peripheral surface of rotary drumb51 and
are dropped upon reaching a specific height, 10 thereby undergoing poundi ng
notions. After conpletion of the washing process, soiled washing water is
drai ned, ah8dalinitRsivet gy ovdssSes apdr rited autunn bfesiatwat efequilhen, when
the rinsing_process is finished, a water- extracting process is carried out
by way of sPPhnifREAEY r Gy &humisl PRl igdhinsat ironalréf_sptéﬂdn Hie ser![es
of processes, descrihed are automatically perforned according to a prese
con?rol seqEgﬁeﬂgﬂTﬁEuﬁbB§€28§§6ﬂPB§d5@ash?h§“w&@ﬁ§§ergg§la'g@rerfﬁ
configurati . rum type washi ng nachine. |n addition to e
mashigg nacﬁ?nggﬁ?Fﬁ ESC#@%%&%ﬁ%&c%n?FGE?E?Fﬂh?e?hépéaF§O§@§gé§ﬁ&$lfgn
exanpl ¢, a gyumg.type yashi i eppl oying a structure r. suppl yi ng
thenaaggr s?%reg'in t he ma%g tuE fﬁfo ?ﬁé r5¥%?y g?ﬂ ¥n 5F%éf 5. al | ow

llaundry artagteemb@abedsuld i ebenthy 2puR08 ?da£@ ﬁﬁff{edtggpr%i dgmore
t hor ough washi ng (see Japanese Patent Lai d-Qpen plication
1997-215893rotaRidn®l MMr@807ion by being caught on agitation blades
56 provided on the inner peripheral surface of rotary
drum 51 and are dropped upon reaching a specific height,
10 thereby undergoing pounding motions. After completion
of the washing process, soiled washing water is drained,
and a rinsing process is carried out in fresh water.
Then, when the rinsing process is finished, a water-
extracting process 1is 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,



pp- 3 to 5 'Fig. 1). Besides, there is also devel oped a washi ng machi ne
having a | aundry drying function for drying laundry articles by way of
blowing warmair into the rotary drum 5 A drumtype mashing machi ne is
the nost popular type in the western countries because it 28 MR/ ageous
in that laundry articles are subject to | ess danages and that a snal
anount of water can be used for washing, conpared to a conventiona
vertical washing nmachine for 10 washing laundry articles by rotating a

pul sator. Since, however, the conventional drumtype washi ng nmachi ne

enpl oys thePBtractar e, oFigar gyi-ngBehedeaundhyrar tisckéso dertedoped @ut of
the rotary drum through an opening provided at about the central portion
of the fronfaalBing Mahisie t haviashi ag leaciime, driengsefuhasido emd down
to load and,un) oad. laundry articles; this is not only inconvenient but

al s0 unsui tEBVEY of 2UNERY| RISEAAES vt HEt @lifblevens whear ance ispace in
front of the_h mas@i%g $achine. To solve the problens, it has been 20
suggested to fave-t 5Yﬁry drum sl anted, while raising the opening of

ety o o S g et RN F O

becone easier. However, Tf the anted rotary sane

rotational speedias-hbahestelneocaRyentsonaLadum: 25 Ly Ra uashing, auchi ne
g a horizontal rotary drum the laundry articles tend to”slide toward

the rear -thZKetVAR@A8Fy articles are subject to less damages and
that a small amount of water can be used for washing,
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
.Wéshing 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



portion of the rotary drum Consequently, a satisfactory effect of
poundi ng notions, i.e., lift and dropping of |aundry articles, do not
occur, thereby failing to achieve a desired cleaning effi ?fﬁﬁ* That

is, although the |oading and unloading of Ilaundry article R
facilitated by slanting the rotary drum there still exists a problemin
that laundry articles tend to remain in the bottomportion 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
ef fi ci ency.pottel g oblaim gethee worseaay t héramgl e of Corelduaaltilgn of at he
rotary drumis increased. Accordingly, if the rotary drumis slanted at a
greater 15 saiglefattonc] fhGerbnofo peaidiinge ndteidnmct i on. of 1ifackhit at i ng

| oadi ng and_unl oadi ng of laundry articles, the effect of pounding notions,
which is a %IRRT edist ileWEatur eTBECLRE . dréden Qe WaShithg bhelebe, s

deteriorated,. so that a sufficient cleanin 20 efficiency cannot be
achi eved. Eﬁ%ﬁ&ﬂ?ﬂ1%ot?ﬁp%%V%n?i%%S%¥e$s?lgﬁ%+%$o?%?l%he%5¥ect of the
Paci 11 Bat i ng | 020G uhf oadt i 015t alilry BRE CRos By P4 206 ToRRP5007
slanting a Gylddwri cale fatad ¥ diun,cang, £apapl £.87 5 FoliRg st ppgbl em of
| aundry articles ‘gathering at the
rotary drum, there still exists a problem in that
laundry articles tend to remain in the bottom portion of
the slanted rotary drum while such tendency of laundry
10 articles is further caused by the rotation of the rotary
drum, failing to achieve a sufficient cleaning
efficiency. The problem gets worse as the angle of
inclination of the rotary drum is increased.
Accordingly, if 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 1is, therefore, an object of the present
25 invention to provide a drum type washing machine capable

of facilitating loading/unloading of'laundry articles by



| omer position of the rear portion of the rotary drumby way of perforning
an agitation control for agitating 5 |laundry articles so that all of the

| aundry articles are subject to the sane |evel of detergerfg.MARn
accordance with a preferred enbodi nent of the present inventi on,mﬂ]ere IS
provi ded a drumtype washing nmachine including: a cylindrical rotary drum
having a 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 angl e of about 30 5 degrees with respect to a horizontal
direction, shentirgr @orcybmdefesli ngptary phrinon aopposidmidle adfront 15
portion where_ an opening of the rotary drumis provided, wherein a first
agitation c®ptysngi shexeeabéamf of dauhdryt agpéciikisc gpamicod ngf ati el n at

| east one of a washing process and a rinsing process, the first agitation
control repeat8Hl FOPeFEBRnPhgtRecERBEOPOIEIpF0RES S T6F TIOdEaI SFUh®Yr ot ary
drumat a fi rstr?etrotational. speed for, a first gresei period of time and

then st oppi H3¥t rBFﬁF?rH‘FH%f%? LS pr ESBETBer i b 6945a% Yand a
otetianel [orgcugilscile L phaer oot Longhspeedall gty
R b R L IR IR
drum exerted on the LeubHANndEt WG!t®S.a preferred embodiment of the
present invention, there is provided a drum type washing
machine including: a cylindrical rotary drum haviné a
10 bottom surface, 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
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 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 first
rotational speed allowing laundry articles to be lifﬁed

25 up in the rotational direction of the rotary drum and

dropped when reaching a height where the weight of the



Since the cylindrical rotary drum having the bottom surface is slanted,
the front opening of the 5 rotary drumis raised, so that the |oading and
unl oadi ng of laundry articles into and out of the rotary d§%nMA§2m"
facilitated. The angle of about 30 5 degrees at which the rotary drumis
sl anted enabl es any users, whether they are children (not infants), adults
or people using 10 a wheelchair, to l.oad and unload | aundry articles
conveni entl'y regardl ess of their height. Accordingly, |oading and

unl oading of the laundry_ articles can be perfornmed wthout a user having
to bend dowrPWiTe JRCIFhREEallSalgrGRtsr £hunat gpetwashond meckienefin a
smal |l 15 space is al so_possible. Therefore, the drumtype washing nachine
can be desigm%dr?%ﬁ%% dEHT aBXeT F B¢ %UeﬁhesﬁﬁPPdH5u§é§lﬂ£?ﬁ-Iinited space.

On the other handg,, if the rotary drumjs slanted, there occurs a_problem
in that Iaundry%&PFFclégmien a{%Pék&?l aFCERBY | of&M™20 NFLEi o6 t he

rear porti he, r r.u r t.he nnot be fully agitated. The
probl em hg§%€%?% %%gﬁﬁggysgﬁvg%l%ggﬁgffd$%¥ngrgﬁ&agPP§P?8ﬁ c t& Fin the

washi ng and{9f o tPeqFhiSi H9-REQEQSSso T [ Si - [ i ontro
all ows the Iad%d%y articleg, mh?ch835g?%ﬁd§Pg ég%ﬁé%ggﬁfi~éﬁﬁ%ﬁ§?n osition

of the slansediahipdayy ety hasubhichant lf agid abedawhi heyghanging -6
.2 6 MAR 2007 positions in the rotary drum the laundry articles can be
subj ect to sabslatddied ]|y tHhe Sadee | Fehb&ht debergenelgrees at which
the rotary drum is slanted enables any users, whether
they are children (not infants), adults or people usihg
10 a wheelchair, to locad and unload laundry' articles

conveniently regardless of their height. Accordingly,

loading and unloading of the laundry articles can be

performed without a user having to bend down while an
installation of a drum type washing machine in a small
15 space 1s also possible. Thereforé, 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 lower
20 position of the rear portion of the rotary drum, where
they cannot be fully agitated. The problem, however,
can be solved 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



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, the position changes of thg MARazpfry
articles in the rotary drumcan be facilitated, which guarantees efticient
cleaning of laundry articles. Further, if the rotary drumrotates at a
first 10 rotational speed, e.g., 30 5 rpmwhen the dianeter of the
rotary drumis 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
posi ti on wheoeithens uei gitie becoaeg dreat erthdabhathérgbacentiebugadn force e
the rotary drum As a result, the laundry articles go through poundi ng
nmot i ons whibe shkiectpssi siubssamtd aBdiynGhehaaged lavelt I CQsttanamidy -speed
of the rotary drumis |ower than about 30 5 rp the laundry articles
may not be |iftedViil BRE, aF°vehecodt +oraRF5ARI g%’@edr(?%a@f e8FBR tifan t he

above value, on the other hand, the articles y_not_ drop,.because the
centrifugal SFOVER j §°greQEBFSt hah t HefYe idﬁﬁgqﬁﬁ¥§§ﬁ%uiQﬁ¥ éﬁﬁﬁﬁﬁifor

R R R e R

anmount of 2 refore, tthe "amount of Taundry articles

s det ect edeBy, ok aundr vy @mount gef ect aine WISH; ¢12n2 S MR L2007 e
detected anount_% the laundry articles 1's greater than a preset anount,
the first rotahhopakbreARE@d Sin the rotary drum can be facilitated,
which guarantees efficient cleaning of laundry articles.
Further, 1f the rotary drum rotates at a first

10 rotational speed, e.g., 30 * 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 1is varied depending on the amount of

25 laundry articles. Therefore, the amount of laundry

articles is detected by a laundry amount detector. When



reduced down to, e.g., 25 to 30 rpm On the other hand, if the detected
anount is snmaller than the preset anount, 5 the first rotational speed is
raised to, e.g., 30 to 35 rpm As a result, the poundi ng not?éngariegendi ng
on the anount of the laundry articles can occur and therefore the |aundry
articles can be efficiently agitated while changing their positions in the
rotary drum 10 Furthernore, a second agitation control is perforned for a
second specific period of time in at |east one of the washing process and
the rinsing process. The second agitation control repeatedly perfornms a
control protkss defteraiteat i argotte bt ahe drawmdity aasetobds15 o afwddtanal speed
for a third Rreset period of tinme and then stopping the rotary drumfor a
fourth preséfaperqodrasfeti prount,t heheotisstdr wrtrotianes aspebé siecond
rotational speed increasing the influence of centrifugal force on the
| aundry art FePESEdt ROWRalkRdr ¢ -&r-ti e yet0 20 epdiratde fatdmedrndt her and
spread out tﬁ cLi ng to thﬁ, i nner peripheral surface of the rotary drum
and, when thetf6t BAFSHEGMH PECEISpREd STare Sta i@ty tA1e iRTSSE ot tdr op.
Therefqre, [p_ addition to.the position changes %he | aundry articles go
t hr ougﬁlesr chalﬁlggs%ilﬁstt:hel?(jrtaftc}ro& 5Spaese$/\elr?,rgbs?ﬂa °t hg'ann)é’roy Y& ti%l es,
whi ch tend Egm eniangl eckmithe havebubeiild QReabhe dlfhrmegan -8 2
6 MAR 2007 _e'di sperseg in the r\(l)f)gruy g’r m I\/broélovere,p%by lp for neg t he
first agitakm@lnt of the laundry articles can occur and therefore
the laundry articles can be efficiently agitated while
changing their positions in the rotary drum.
10 Furthermore, a second agitation control is
performed for a second specific period of time in at
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
i5 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
20 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

25 as well, so that the laundry articles, which tend to

entangle in the lower position of the rotary drum, can



control” and 'the second agitation control alternately for a predeterm ned
period of time, the laundry articles are 5 fully agitated while changi ng
their forms and positions. Therefore, all the laundry articles are subject
to substantially the same degree of detergency, and the prdbINAR 2lised by
slanting the rotary drum can be solved. In addition, one or nore agitation
bl ades, each 10 having a ridge elongated at a specific angle of
inclination with respect to the direction of the rotational axis of the
rotary drum are provided at. one or nore |ocations on the inner peripheral
surface of PhedlPeBFGA dtuntNonEAt&KE AB¥AFy drum rotates, the 15 agitation
bl ades serve to ve laundry articles froma ower_position of the rotary

drumto a hi gher 3§ ¥i%n ht R¥r edtey j ]%{“Hfr ectP8n dﬁh]flf%ﬁ' SnlagflltﬁﬁmlPﬁfe

i I i i t m. i e.ridge er.eof .
Thue, rri REREl BRartng §?E§ﬂgéﬁaﬁégéﬁ°¥n§?PE§Pﬁoﬁl’z‘sr§§|§§E% oo

i i EEi - i (o] : r sition
Lo the i gnar” padr tfontagh! pReL08 LURSRE, Bhb EERCLI R ETERL PO ()

tend te gathieryabgibhgcb@Wohipesthbagigh theitokarpnsdaum ﬁ%@@t@%nsdi sper sed
in the rotary drumnore efficiently. 2571 n accordance wth anot her

preferred emniborkfené, ofall hecips eskedind iy endrtanl ddhered s spigeicdedta drum
type -9 2 6 MAR 2007 washing machine including: a rotary drum having a
subst anti al $ybsorntzoat iy drhes| aptmed dogadée orndl dxtsrgadcy, and the
problem caused by slanting the rotary drum can be solved.
In addition, one or more agitation blades, each
10 having a ridge elongated at a specific angle of

inclination with respect 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 serve to move laundry articles from a
lower position of the rotary drum to a higher position
ther%of 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 1lifting the laundry
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



a controller, wherein the controller perforns 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 roRd# MaRag
speed higher than the first rotational speed in at |east one of a washing
process and a rinsing process. 10 Brief Description of the Acconpanying
Drawi ngs The above and ot her objects and features of the present invention

wi |l becone apparent fromthe follow ng description of a preferred
enbodi nent gi vgn in 15 conjunct hoa,wi th the_acco ar%i ng %;awi ngs, in
whi ch: Fi g. "358hB%s B2EBAPFQurBELEAIBE ‘maPn EohBSNents ot Vd¥m Gype

washi ng machj Lh, a rdance w. th-.a referred enbodi nent of .t he present
i nventi on; E‘Pg.gtéﬂ}:f%ggﬁatoerslztoﬁtetaalr roarﬁgsgl h ecgfrnpégﬁ?lf%ﬁ a¥0°5ufi™ for use
in the drumyt ypg Mashi ' [ ac i ef erd,

enbodi nment r%f C{&ﬁlet prgsé(}g't nﬁlﬁg\%gg{ll gr?;e Fggﬁég&?gg%ﬂtp}rﬁbfﬁ% (L:haélt%%tthat
describes daggeBtioh SEMMERSE doia LEEAEYNGrWRDY MRlG tRSURONYL Oly 25
unit as shown in Fig. 2; Figs. 4Ato 4C provide a plan‘view, a front view
-10 2 & MARE2087 randitd csidde ¥pewdofard far slecomanphgi 0ht adnagidmtican bl ade,
respectively; Figs. 5A to 5C present a plan view, a front view and a side
view of a sécondrebanpie atheanragbtatidtum at a second rotational

speed higher than the first rotational speed in at least

one of a washing process and a rinsing process.

10 Brief Description of the Accompanying Drawings

The above and other objects and features of the

present invention will become apparent from the
following description of a preferred embodiment given in
15 conjunction with.the accompanying drawiﬁgs, 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 al control
20 unit for wuse in the drum type washing machine 1in
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 4C provide a plan view, a front view

-10-



5 bl ade, respectively; Figs. 6A to 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 drumagparRwaghi ng
machi ne. Detail ed Description of the Preferred Enbodi nents Referring to
Fig. 1, there is shown a 15 configuration of main conponents of drumtype
washi ng machine 1 in accordance with a preferred enbodi mnent of the present
i nvention. Housing 2 incorporates therein water tub 3 installed via a
suspensi on structure (not shown) , and cylindrical rotary drum5 having a
bott om 20 s@PRfadesSidedvipysed ien higisér exayrs eswh amagitatien rielddon R of
its rotational axis is slanted at an angle e of 30 5 degrees wth respect
to the hori ¥6APSFC1YPL¥Etion H. Specifically, rotary drum5 is installed in

water 25 tub 3 such th its ening is positioned at the front . portion
of housing 2 whi P8-0% heobotPoriack TACe™ Bt o Gty 294 2°6 TTRR2004 dr um 5
i s di sposed the_tear porti (o) i t , ~potar: umbS is
sl ant ed sucﬁﬁ?hé? F%gg(ﬁﬁéit?%n‘% %?ﬁ%é?r§¥3?$§%apﬁéxﬁé1§§$§§§f§%
declined tgyapd, thespearipeniion of housing 2 at a specific angle 5 6.

Rotary drum5 is driven to rofate by drumdriving notor 4. Formed at the
front portion ofrigpd eref UPo 36tSset forth a plan view, a front view,
and a side view of a third example of an agitation blade,
respectively; and

Fig. 7 shows a configuration of a conventional

10 drum type washing machine.

Detailed Description of the Preferred Embodiments

Referring to Fig. 1, there 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 i1is disposed in water tub 3 such that the

direction R of its rotational axis is slanted at an

angle © of 30 * 5 degrees wiﬁh respect to the horizontal
direction H.

Specifically, rotary drum 5 is installed in water

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

portion of housing 2 while the bottom surface of rotary

~-11-~



openi ng 3a through which laundry articles are |oaded into and unl oaded
fromrotary drum5. Further, door 8 1is installed through inclined surface
2a formed at the 10 front surface portion of housing 2, faggngaropgpi ng 3a.
Laundry articles can be | oaded into or unloaded from rotary drum5 after
door 8 is opened. Further, by formng door 8 partially or entirely wth a
transparent material, the inside of rotary drumb5 can be viewed from 15
the outside. As described, by having rotary drum5 slanted and installing
door 8 on housing 2 to face the opening of rotary drumb5, |oading and

unl oadi ng ofirtmursdr ys artiisplossd camn baeperdar npdrwidvhouwtf ahosetngawvi.ng to
bend down, and 20 installation of drumtype washing nachine 1 in a smal
space, e.g.Funtharhrozaranber eramcorivent$ onalaneedi cahchwashiatg rrdeehi ne i s
typically installed, is facilitated  because having clearance space in
front of weShfagtimBcR mf 1678 AotrsAgealr agiiis cehemdef efisr dledrimac ype 25
washi ng machi ne % cgn be confiqgured to _be suitable for even small. houses
with |imtetC¥phtete1583T6PRERIIPOPE FRVEATSr € 6F PheRsEddm % ¢ent i on
conduct ed extensive researches . to find an optinum angle 6 of _inclination

of rotary drum 5°“&R¥ (A Uhs® f dEnPHHAT | EO FOUHEEr PAbFEUF0 W VaBeut 30 5
degr ees. Bywﬁ]%é‘ﬁt hNg RoLALAr %tqrtg{g ¥ And kh?of{g%r? 8¢ 0f,28BQuL B0 5 3 Jdegr ees,
et ren nfant’s),

any users, er they are chil (not

opening 3a through which laundry articles are loaded
into and unloaded from rotary drum 5. Further, door 8§
is installed through inclined surface 2a formed at the

10 front surface portion of housing 2, facing opening 3a.
Laundry articles can be loaded into or unloaded from
rotary drum S after door 8 is 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 having 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
can 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, 1is faciiitated
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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adults or people using a wheelchair, can |oad and unload |aundry articles
conveniently regardless of their height. In addition, the angle of
inclination may be 10 uninportant if rotary drum5 is Iociteﬂﬁgt an
extrenely high or lowlevel even if it is slanted at the Fﬁ l07angl e 6
of about 30 5 degrees. However, there is a preferable height level for a
washi ng machine to be wusually placed on the floor, and there is also a

hei ght 15 level for rotary drumb5 determned in order to instal

conponents such as a water feed/drain structure and/or a controller unit
in housing 2. ThérBIEaY®rs heChei §ie of Presilr y @RUANGIPE netondadted
greatly, and the height of door 8 which is configured to correspond to

t he -openi ngEPPERFHVE dSEFPAFFRAE OF° r dtidry @runretésual | anslead? ngfand

unl oadi ng of _| aund article i.s not raised.or, |lowered cqnsiderably. Drum
type washi nbn?rg%: ?%%O?L Ch fcoicoarrc?/an M 'thapﬂelﬁre‘ﬂ'ﬁrgiﬂugﬁ‘b&}h?ﬁe% has a
hei ght of abgu and t.he height .of ,a central portion of door 8 is

25 about 69ggn%$gigfﬁggéhqg1é%?eag?g aP§ 3%6%1§e%£§8 i bed¥a 3&@-#&9 -13 2 6
MAR 2087 agyantaosaus 1o Lbaknkl Jifid 1d alesabagdi ng apds wlgading of

| aundry articles and allows water supplied in rotary drum o bui'l d up in
the rear poshyoruddws eofwhetthdhatehayhi gher weal edr&ept mdeveahearshe

obtained even 5 with a small quantity of water, it also has a disadvantage
in that |auaduytsaroércpespaecasindabedhierlchair, can load and unload
laundry articles conveniently regardless of their height.
In addition, the angle of inclination may be
i0 unimportant if rotary drum 5 is located at an extremely

high or low level even if it is slanted at the optimum

angle © of about 30 * 5 degrees. However, there is a

preferable height level for a washing machine to be
usually placed on the floor, and there is also a height
15 level for rotary drum 5 determined in order to install
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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rotary drum'5 gather at the |ower position of the rear portion of rotary
drumb5. In addition, the tendency of the laundry articles to gather in the
rear bottom 10 portion is caused by the rotation of rotarp&MamZg? i n

whi ch condition it is not possible to provide a satisfactory degree of
detergency to all laundry articles being washed by changing their
positions in rotary drumb5. For this reason, in addition to sinply 15
having inclined installation of rotary drum5, other attenpts have been
made to solve the above problem As a solution to such problem the

preferred egbodhtrgbolk the present {avemtdan iidaldides: 82QtR§eS %l
changing the positions of the laundry articles in rotary drum5 by 20 way
of control | injotiéngobdt ilensdfy ratatyles uand diilves wyedr waphliiddg mot or
4. As shown in Fig. 2, control unit 10 for controlling the operation of
drum type washkagammchirne b tiondlwides uporitrr dlHeerreblr madet i atheareof

m croconputer. 25 Controller 11 controls operations of drumdriving notor
4, water suppl Fheal fe ahaw welter derih pewpl2zan bed obteiNeR 20GH
Further, settipg unit 13 and display unit 14 are installed in a console

di sposed onwfﬁg s@rf a8k HBBRFARY 2. OfherraditToperst i oAledur Basi s a&sel ect ed

through setting unjt 13,.a | ected setup state to be conducted 5 and an
oper at i onal d%Fag\e’agkggai spta 3%onf%l1il% Fay a&“ﬁiltc(ieﬂ, AGRdMESREFeRl e 11

a .
transmts C98£59§ %Q%Hpqgsggeher at the lower position of the'rear

portion of rotary drum 5. In addition, the tendency of
the laundry articles to gather in the rear bottom:

10 portion is caused by the rotation of rotary drum 5, in
which condition it 1is 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 in Fig. 2, control unit 10 for
controlling the operation of drum type washing machine 1
includes controller 11 made up of a microcomputer.

25 Controller 11 controls operations of drum driving motor

4, water supply wvalve 26 and water drain pump 27.
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power sw tching unit 12 according to a control sequence stored in storage
unit 15, so that drumdriving motor 4, water supply valve 26 and water
drain punp 27 are turned 10 on and off according to an oper: I _
sequence. Hereinafter, operation of drumtype washing nachﬁ%%%@& @gfng
control unit 10 will be described with reference to Figs. 1 to 3. After
openi ng door 8, laundry articles are |oaded 15 into rotary drum5 and
detergent is also added into rotary drumb5 from a detergent dispenser

di sposed in_ water supplg.unit 6. Then, power switch 18 is turned on and
an oper ati oRUEBOREe | §25ERBEt eNfEomidet BNAg dASPlegy depéndilidg @ret he
types of |aundr rticles being washed, 20 Then, an operation start input
i s generat eﬁ?sﬁ%a?ﬁa bBer%ti‘b%“%%lrﬁroqh?EO?‘?ﬁti% edty EHifase usift 10.

hi ' 1_basi cal f [ a
i nsi ng’ probass-Aa%a wiEP 8t PREFPRIoRoFOUERE LA CRAE Srtor o mER dr um
hi chi 25 -5h [ f tion dryi pr.oces an be
exbouted | w ERGHTCa BF el 3 roreed chbtuncat = fe5tY BURRIb0 S ot

in ordey toadeteact Jhe-Amunt ofcdaundry itdalesaccomgedated i rotary
1 C nd to po S

drum 5, controller transmts a control we tching unit
12 to pronpt, drama drdotHt¥b1Mtor 14 t erhALAL €s GdSHyr & UBSnmardis 2to

predeterm ned rotational speed. Then, drumdriving notor 4 which is
swi t ched onpbyepowed tewihghiung tunizt ddcording to a control sequence
| stored in storage unit 15, so that drum driving motor 4,
water supply valve 26 and water drain pump 27 are turned

10 on and off according to an operational sequence.

Hereinafter, operation of drum type washing machine 1

using control unit 10 will be described with reference

to Figs. 1 to 3.
After opening door 8, laundry articles are loaded
15 into rotary drum 5 and detergent 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 laundry articles being washed.
20 Then, an operation start input is generated, and an
operatién control is initiated by control unit 10. Drum
type washing machine 1 basically performs a washing
process, a rinsing process and a water-extracting
proééss 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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is'driven to rotate rotary drum5, and |aundry anount detector 16 detects
the anobunt of the laundry articles based on a |oad exerted on drumdriving
notor 4 fromthe 10 laundry articles. The anmount of the laundry articles
detected by laundry anpunt detector 16 is stored in storaQe MARt200> f or
use in a control operation to be described below Controller 11 transmts
a control command to power 15 switching unit. .12 to 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
wat er supply uni tFi&stAt ibhicsrdanretot ixtdetter geat ssupplt edfi nanaidery suppl y
unit 6 20 is also added into water tub 3 while being dissolved in the
wat er. The #&Eefleevacdommegtaded ubn3 Hofadot edted Shy thetsehder dfl wat er
| evel detector 19 installed in water tub. \Wen the water |evel reaches a
specific |eGRESMALfafercard] dePBBRNAN S giraler sSyiapingt edito 125
controller 11 from\évater | eyel detector 19, and controller 11 transmts a
control comn@nB*PBPTcIBEThF 11D BOMRR 200P HRft3re stppRyYvaArvE 56 to
power sw tchin i %2 0_ _t-herehy.stop the supp of ter.. Since the
wat er “supp ]%:e #ge\%\ﬁ 8r f‘ﬁstrPEaé&?&a e@p&?%t'helr%ﬁﬁnd um, AGLYEES i n
rotary drumgeLhr guahs ARG QIO 1Ty Sob 0L B, 00 O Yy RUTLS: the
water level In water tub 3 becones [ower. T?lus, wat er “tub=3s r epl eni shed
Wi th is driven to rotate rotary drum 5, and laundry amount
detector 16 detects the amount of the laundry articles
based on a load exerted on drum driving motor 4 from the
10 laundry articles. The amount of the laundry articles
detected by laundry amount detector 16 is stored in
storage unit 15 for use in a control operation to be
described below.
Controller 11 transmits a control command to power
15 switching unit 12 to 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 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 level in water tub 3 is detected
by the sensor of water level detector 19 installed in
water tub. When the water 1level reaches a specific
level, 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
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water through the sane process as descri bed above. Although a control
operation for heating water in water tub 3 by a heater up to a certain
tenperature to inprove 10 detergency may be done, explanation thereof wll
be omitted because such feature is not directly rel at ed 2% MARh®ODr esent

i nvention. Washing of laundry articles can be initiated through the
above-descri bed control operations. 15 Controller 11 transmts a control
command to power switching unit 12 to pronpt drumdriving notor 4 to
rotate rotary drum5. An operational sequence for rotating rotary drumb5
is stored ivetstor ageplyi t vabve Hes eitoafpewert kaviaperiaid onak tsequenee for
rotating 20 rotary drum5 w |l be described in accordance with the
preferred efpvdRbentstel t k&epr eveplyi noBntwadrer n  cOnpoactilen watkrFig. 3.
Further, though drumdriving notor 4 is configured so that its rotational
speed and F¥tRtihalindi Wet€rontehn be ichangedrbedpl bnattilon dhunbey25
configuration a a controlling nethod thereof will be omtted herein. In

addi tion, tHe" I nrftente o2y, drum_37 CRrOURRR FOUT PEEAPERFLUGRF f£drce
cop!Lod on AR Lty g IR AED oL retay dhup o 1o
(oseL!onal pRsEEs  SphECeIe shlee DEERLTAE s SEITARL BRLdThetl, o
about 500 npAddy through the same process as described above.
Although a control operation for heating water in water
tub 3 by a heater up to a certain temperature to improve

10 detergency may be done, explanation thereof will be
omitted becausé such feature is not directly related to
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 in
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 will be
omitted herein. In addition, the influence of, e.g

-7
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accordance with the preferred enbodi ment of the present invention. As
showmn in Fig. 3, a first agitation control 10 operation is conducted at
first. Repeatedly executed in the first agitation control $pﬁé§?an is a
first agitation cycle, which includes a series of stages 8 rdly
rotating rotary drum5 at a first rotational speed (e.g., 30 5 rpnm for a
first preset period of 15 tinme (e.g., 13 seconds); stopping rotary drum5
for a second preset period of tinme (e.g., 2 seconds); reversibly rotating
rotary drumb5 at the first rotational speed for the first preset period of
tine; and ¢drenesteppl nforotasppli gt bnf ehet hausaeondrpiesets 3Qepebi od of
time. The first agitation control operation is conducted for a first

predet er m nete pevtiadioh of meotfeygdrud Ai net es)yiedhdebendt ngobat itheal speed
is arotational speed allowng laundry articles accommobdated in rotary
drum5 25 ¢mREeTfted ugdtramhe Abuati Snal digmastifie of vabvasy éfum 5 and
dropped upon reaching a position where the -18 2 6 MAR 2007 weight of the
|l aundry ar t¥*t s REbnesP§REst et hdif t hexPrahied f ugarefBrEECEXePEEd on

themb ttm%éot drum . Since th Iaunqu rticles are lifted up and
dr opped, an %ﬁéi%ﬁ %?rpﬁﬁﬁmqifgnﬁa%ﬁﬁ F€ T LAIRERE QhdTPERENL £FUB
e 19 res A0S dAgh| KVRke 2. CheRD! RRAHON T2 LSERY! 99° %S 1 O
accordance with the preferred embodiment of the present
invention.
As shown 1in Fig. 3, a first agitation control
10 operation is conducted at first. Repeatedly executed in
ﬁhe first agitation control operation 1is a first
agitation pycle, 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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wat er containing detergent dissolved therein. Wth a rotational speed
smal ler than the first rotational speed, the |aundry articles cannot be
lifted up by agitation 10 bl ades 9, whereas no drop notion xf W\he%UWaundry
articles would take place with a rotational speed greater than e first
rotational speed because the influence of centrifugal force would becone
greater than the weight of the laundry articles. Furthernore, by reversing
the 15 rotational direction of rotary drum5 alternately, the |aundry
articles can be prevented from being entangled so that position changes of
t he | aundr weaarghttl @6 the letadyydreaumislleecdrecdmas |diedtesr Thenethect of
poundi ng notions, i.e., lifting up 20 and then dropping laundry articles,
i s affectedantrheugahoiinrcef dxamdrd ant itdless by comepdadeary ndrotary drum
S. Therefore, it is reconmended to vary the first rotational speed
dependi ng ohitdfe EduldURATY herthehefyarariiéred. upsangdsérpbpddearhi er, the
anount of l%’f?d%é/ 2% articles can be detected by | aundry anount detector 16
T | &dn

and the det dPYUBALEAL T IQRF ed Si nPE? T EEe a]?éi 2T¥6PRAREZ007
onit 18, e, arount ghet heaLayad ar ol eh Stared oL storage {15
e o " PR R PronPuL gy i G0 DR "R b e
the preset @t cop@Blih@hberaddergent 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 drbp 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
so 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 accoﬁmodated 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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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
changing their positions by way of repeating only the fir2f MR 2807i on
control operation for a specific washing tinme (e.g., about 15 mnutes),

it is nore 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
drum5 at unsecéhd réhani bhal ampesd O€. ghe 45undr0 arpnjc fesr sac2@dt hird
preset period of tine (e.g., 7 seconds); stopping rotary drum5 for a
fourth presél pErRPDF Ufilive; 1o r evier SEBRYerottadtding ar opaesedr tmobingt, t he
second rotational _speed for the third preset tine period; and then

st oppi ng rofQRYTALLRFS For S f 58t hf bFeketrAtatd 2% lpeFpPsgd THe Hecond
agitation cycl,e i§ repeated for_a_ second predeterm ned period of tine
(e.g., 1 m 8?853?3 *50 f‘@'NAIé%OB? %“?hépérgcorﬂil r'otat PohSF 8p88d répresents
a rotatd onal,sp |,] owin he . laundry articles not t drop but to cling
to theEIi nneerh%e'r%} p%ftal \ggurgff%%elg rlglrrélt a?’ﬁltjd‘FcitJ%‘ci'SS%frt e tentii¥E§8 force

produced by, }he §5r9ga%@9glg& LaLar %;gge%eJ%oh%g)drcvenacrrtaﬁle%s'11

tendency to cling to t nner perip surface 0
increases the first rotational speed up to, e.g., 30 to
35 rpm.

Though it 1is possible to obtain a cleaning effect
10 of laundry articles while changing their positions by
way of repeating only the first agitation control
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 5 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 is repeated for a

second predetermined period of time (e.g., 1 minute).
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rotary drum5 separates and spreads out the entangled articles.
Furthernore, when rotary drum5 is stopped for the fourth preset tine
period, the laundry articles 10 lifted up to the upper portion of rotary
drum5 are detached fromthe inner peripheral surface and- by the.
i nfluence of gravity. By the spreading-out and dropping novenments of the

| aundry articles, positions of the articles are changed while their shapes
are changed 15 as well. By performing the first and the second agitation
control operations alternately for a third predeterm ned period of tine
(e.g., 15 m nuteshhe chasgcogdof theatposkli onspekd aundpredddd es 4 n
rotary drum5 can be 20 sufficiently performed and different pounding
notions in TPRatigepadgisrasdnaddniop dper al bondrgamibei dbi@i ned s t hat
it is possible to provide substantially the sane degree of detergency to
al | of the FEORdMKtar EPclEsingero ithes] nned mutmimharaim Suwfkheutofr educi ng
t he cl eani ng 25 efficiency. Upon conpletion of the washing process
described, T°53T¥ BTWER E20%177 tg@ntcre@ltlrérfuﬂflop@h’éc%l papdncddaby vdleve and,

at thesane_ i trapsmts_a control command to power switching unit 12
to operSZte ﬁ%ﬁ%ﬁ Fai %gpuﬁﬁgﬁﬂ/ st tRat°a wat’ete draHHRont3 Ll G®E at i on

Lor L oehor e so}| o Lot (L0MIR! S0 AUD o e s horconer
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 1is 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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to'extract water fromthe laundry articles by rotating drum driving notor
4, whereby a water-extraction of the laundry articles is perfornmed after

t he washi ng process. 10 After a predeterm ned tine. period for the water
extraction of laundry articles, controller 11 closes the RA208% n val ve
but opens water supply valve 26, so that fresh water is fed into water tub
3 and a rinsing process is started. In the rinsing process, the laundry 15
articles in rotary drumb5 are subject to agitating notions by alternately
rotating rotary drum5 forwardly and reve(sibli.. For instance, if the
first and/ PPl s®eoht apFRat forakdrt FspippEraVEoATds B the washki ng
process are executed in.the rinmlg%iﬁocess, the 20 positions of the

| aundry art5d1%s i FFHHY dRurff ahfl RV f S tehinme

di i be applied . to all .over laundry artjcles, so that a
Eﬁggtéﬂgigﬁ%§ﬂﬂﬁ%?ggﬁ1PPﬁ§5ﬁ8 reSat FaT he O & ed?oAfb@F & PPEE&t er mi ned

time periodyfor the fin81 NgL.22 - QRAN akLON, 3 A, Wl 81 - Xt racti on process is
. term d. en

performed, after which the ol e process 1s at'ed. , -22 2 6

MAR 2087 cofdm ohheerlluleppris the g natyon Qfe hec$99£8%19£09§55 and,
at the same tinme, triggers to turn off power swtch 18 to thereby

term nate thesropeiad i @n cefnt neas hidignd@g ht 8e phwe\thed, A aim Ay pen ¥ashbng
machine 1 5 additionally has a drying function, a drying process can be
perfornmed afd eexthechaterteextfamt i oheplatesiyy articles 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. In the rinsing process, the laundry
15 articles in rotary drum 5 are subject to agitating
motions by alternately rotating rotary drum 5 forwardly
and reversibly. For instance, if the first and/or the
second agitation ‘control operation as in the washing
process are executed 1in 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 is performed,

after which the whole process is . terminated. Then,
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Referring to Figs. 4 to 6, there are shown exanples of agitation blade 9
provided on the inner peripheral surface of rotary drum5 in drumtype
washing 10 machine 1 described above. As shown therein, epghypfopgpitation
bl ades 9a to 9c has ridge 4a elongated at a specific angle of inclination
with respect to the direction of the rotational axis of rotary drum5.
Figs. 4A to 4C show a first exanple of agitation 15 blade 9. Agitation

bl ade 9a includes base 23 of a substantially rectangul ar shape abutted
agai nst the inner_ peripheral surface of rotary drumb5 and has a _cross
section onQWﬁﬁRﬁ%ﬁ% sHap& PRty Mifge tBX™EMa% 108y e@ét efhiEneRRER gt
formed in eneraII dla onal 20 directjon with respect to base . Fornmed

bet ween r| CeE5 aﬁ‘ L 230 PABF ntejd“%'urf%&@g&rsa SAbdtHt i 8 arc

shape having differe Lyr i nd| on_the oI 0s sect i onal 03|t|on
Agi tation Ade 98" plg%%dt%n %ﬁre rw%ﬁrml ﬁ%e?gF SRR Pgtary

d 5 . 4h t ud dj ti 3 e mﬁth
the " di rocti G GIo { RErarat bhal "N oF POl R df By 70s SERggIEE
2007 EhatdddKEﬁéﬁ%fIyrﬁhéhQ<§Pﬁiﬁg0fuh8€ibﬂatéoﬂryiﬁg pkrBeReEt chf the

direction of the rotational axis of rotary drum5 rotary drum 5 having
agitation adesrarméd condfdguries ast @boyer Bdcidi ¢ Lgsladméys of locations on

the inner peripheral surface is rotated in the washing or
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 %a 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 9%a 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 1s inclined surface of a substantialiy
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

-23-



the rinsing process, laundry articles, which tend to gather at the |ower
position of slanted rotary drumb5, are |lifted up fromthe rear portion to
a higher position 10 of the front portion of rotary drum5. Therefore, the
| aundry articles can be sufficiently agitated in such sIanZ@dMA%ﬂﬁFy drum
5 wthout sliding toward the | ower position of the rear portion of rotary
drum5. As a result, the laundry articles are agitated, while 15 changi ng
positions in rotary drumb5, to thereby prevent a reduction in the washing
efficiency. In case of washing a small amount of laundry articles, the
anount  of WaGh wat@eei s?al shPhal 1theo anske t 1Rf | damirynataan cMéshmay not
be conpletelg soaked in wash water. In 2Q such case, the agitating notions

for changi n§SPBSFti one i€ t K Heaii@®y &Fti EPEs FRACRbEARS . dram® Sfoul d be

sufficientl fo Ln order to make the laundry articles fully soaked
in wash mat%??g%%méggg,gin rotary drum b5 having agitation bl ades 9a,

changi ng of the %ﬁ;pq%%é{gw &guﬁhe5laHQQF%ﬁar%bgkgii%%e-%ﬁggg%iﬁ%ﬁlgoo7

performed, which in tur events non- uni m cFeani ng

and enhancesohhegtleaniary HfdvLi #Acy. JT@el %4 (O SEoshevnagi bat ikeR bl ade
9b as a second exanple of agitation blade 9, 'wherein the height of ridge

22 becomes gneateperdpiedallhestifscOrils oot & r aharyhdr WAERingY or
hei ghtening ridge 22 toward the rear portion of rotary drum5, i.e., the
| ower posittbe ofinsing 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 rotafy 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. In
20 such case, the agitating motions for changing positions
of the laundry articles 1in rotafy drum 5 should be
sufficiently performed in order to make the laundry
articles fully soaked in wash water. However, in rotary
drum 5 having agitation blades 9a, changing of the
25 positiqps_ of the laundry articles are sufficiently

performed, which in turn prevents non-uniform cleaning
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rotary drum5, the motion of lifting up the laundry articles fromthe

| ower position to the higher position of the front portion of rotary drum
S increases. As a 10 result, the laundry articles are sufficiently agitated
by changing the positions in rotary drum5 to increase thepgamArReYigPY
efficiency. Figs. 6A to 6C show agitation blade 9c as a third exanple of
agitation blade 9, wherein two ridge sections 15 24 of a substantially
triangul ar shape are formed on base 25, and they are inclined at sane
angles but in_ reverse directions with respect to the direction of the
rotational aXfsSBRaReesr yhar Ghrsningspééirvengy. Agitation blage gf'ft'
configured as abqve allows for the 20 laundry lift-up notions for lifting
up thg | aundry g?ﬁﬁ%lé%“tEPt%% A OReRrIpbeFLPBNPoRAENBDf RENE FECONEN Of

i for.n.y . f d I of . the rotational
Giroct i on oF FBEATy it uRCE LAREN Pooar | Yen P FFFat EHF orkerly #1d
backwar dl y ﬁléﬁé nat-el %ec%%e@hﬁ%ré%%Ey tdcgv%gsg%é 't%e5| %g%%n%g%r di sposed, the

agitating efficiency can be 1 nproved by i al Iing - 2667

agi tatlson bradesy 9arba 8¢ Nedl o dhedier) Poidd ofy of oulphathedium

Further, it is preferred to Configure the gth of agrtation _
9c to be appsoxismt ety rdd 2-of drhat of ipéa,FYtHEU@o'izexBypSQNi%’][ b2

agitation 5 blades 9a to 9c as such, there can be obtained an ect of
rai sing | aundrarar tireines si,n tie hosgornposttilattdfing up the laundry
articles from the lower position to the higher position
of the front portion of rotary drum 5 increases. As a
10 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
15 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
20 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 1is
driven to rotate forwardly and backwardly alternately.

25 When rotary drum 5 is slantingly disposed, the

agitating efficiency can be improved by installing
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rotary drum5 to the higher position thereof. The conventional drum type
washi ng machine is advantageous in that the |aundry articles are subject
to 10 | ess damage and that a snmall quantity of water is use@6 MAR 2067

di sadvant ageous with respect to effective wutilization of space. That is,
the structure of carrying the laundry articles into and out of the rotary
drum t hrough the front portion of the washing machine is 15 not only

i nconveni ent but al so unsuitable for snmall houses having limted space.
However, by sl anti ngl di sposing the rotary drum at an angl e of about 30
5 degrees,aghEaFéQHi%&%QﬁfLﬁﬁo 8i rif preeesses téfe thear| gondriynaraf cl es

can be perforned cggyenientky W thout a 20 user having to bend down, and it
i s possi bl e*PbRFHsTEAMNM- t AETERGHt yige WasRYREEHERRI AE 9end igvde timace.

Accordi ngly, the ergonom_cs .of the drumtype washin machine is equal to
that of the1%8ﬁ§1éln€| or‘?‘s?f'llt\/‘?"/aslr‘ﬁnng})h'L ecfghin%ae QvPhg©g %@rtﬁ%owa&e]ﬂub in

wioh Lhe 19agl B9 InAnd AN 9aghPdaflnt B | BYNACH AEIICIES 5 harl g med

t hrough an opening prepare op porti

Mor eo , t b f ot-he ol r rticl heri in the r
vey BeafEgbbem gf obhg ol aupdr y (@t c%gg?%egqgglnéd1a{”ﬁﬁé%ﬁ%atiOn

position of the slanted rotary drum can be y "using agi
bl ades t hat osernegi dimdVauntiRe @ttt Vedr inCl ©8e | 0 WS- | YEE PRI tdfON up to

the 5 higher position. As a result, a drumtype washing ~machi ne having an
excel | ent CteaafygdeﬁmiBieucyhanﬂigher_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 1is, the structure of
carrying the laundry articles into and out of the rotary
drum through the front portion of the Qashing machine is
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 unloading 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 is performed

through an opening prepared at its top portion.

-26-



ergononi cs can be fabricated. Wiile the invention has been shown and
described wth respect to the preferred enbodi nents, it wll be 10
under stood by those skilled in the art that various chang@$ A8 2007
nodi fications may be nmade wi thout departing fromthe spirit and scope of
the invention as defined in the following clains. -27 2 6 MAR 2007 CLAI M5
1. A drumtype washing machi ne conprising: a cylindrical rotary drum havi ng
a bottomsurface, installed in a water tub 5 such that a rotational axis
thereof is declined toward a rear portion of the washing nmachine at an
angl e of abdatelvers FEG VORI Péspdd tandrhoprEdRlal IHtheingn, the
rear portion rg&ergin% to a.portion opposite to_a front portion where an

&t afy

openi ng of the dr &R Yo\ e} © WAERRF 7Y aX PFRLY  §giatSe6n Yont r ol

i s executed [,rst..specific ri.od of .10 ti Ln_at | east one of a
washi ng pro%éggegn%&a%%ﬁﬁgi%&ﬁmﬁéﬁE%EIQ%eb ?&%% gﬁ%#tiFFXﬁ Snto1°
repeatedly f qrom priqce of) St 2t Lag: L henr r rum at a
first rotat?gia?ag%gg~ f%?egé?%?sfggrgggt]ﬁérlodbggl%?ﬁg gﬁg ?ﬂe%hgtopping
the rotsary Higheforpsssecmnd preseta pPardsed tof hi nBruAnd@od otatdgngl force
due to the first rotational speed allowing |laundry articles to be7lifted
up in the retehineal hdbighreohi cexcedl Tder r ailadah i MR drapned awen
reaching a height where the weight of the laundry articles is greater than
a centrifugatgboowecsfcaéhebeofabyicdtam exerted on the laundry articles,
wherein a second agitation control is executed for a second specific
period of time i WhiHe ath¢ edsvemtdcsf kaswabheng girovessndndesariibpsidng
process, 20 the second agitation control repeatedly perfornin%la cont rol

process of Wb?%tFﬁ&PeCt to the preferred embodiments, it wi be
10 understood by those skilled in the art that wvarious

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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the rotary drumat a second rotational speed for a third preset period of
time and then stopping the rotary drumfor a fourth preset period of tine,
and the second rotational speed being a rotational speed & & d#irnggge he

| aundry articles to cling to the inner peripheral surface of the rotary
drum wi t hout dropping, and 25 wherein the rotary drumis driven to rotate
in forward and reverse directions alternately during the first and the
second agi LaAI. control. 2. The washing machine of claim11, wherein the
first rotational speed is about 30 5 rpmwhen the dianeter of the rotary
drumis about 500 50 30 mm 3. The washi ng machi ne of claim 2, wherein

t he anountq of tAerhﬁ\ngéXNaSEH‘ﬁg AlaRRimL ed in the rotary drumis
detected by a IaunFI % a:In)unt det ctor S@? I_{agrst f?. onal rt) ed of
the rotary drun®i¥RYira! sptepydiyn @V@Qaa gliemAs 686‘5‘% WaleL unt
of thesl awodhthatrd rath&snalsaxisntluedecbfasIdecluggfdam/mrdtarmar@ortmseﬂthermunt. 28 2

6 MAR 20000 fod s ARSI HRGI et Shak s Zegblat GhR iLljfedqpunt of the

| aundry _ s acconmoda rotar SRR y a |laundry
anount  ddwosizootal digaetiardhe |re%rtpqrtjoatref6rfmg ééftl@ eppasitel tpadfrert be about

30 to 35 1ich WhEFs hHOPRATHING! BE rbfiy LAUACE raVidéd;| es is found to be

smal ler t preset was e of c}alml erein

In
the first and tW@eé%B@anSt agitatian Qﬂf‘t%l’ﬁ ?’Eﬁcug‘?% a1t 8peclfic PEAad &y for a
t hi rdgpeainhé th @leléagldorﬁé of amshuﬂ@p@celélenwaasd’nm peedegseti fisny of t he

o e 10 b sbilb{RboSRRH beiilr KedludH G drhihghbadsesd: o) -
drum wherdrum atoa firsd fotatienalgpesdi fonalirstdresétaerind ofi tipe apddhgatstapping a
specific qngl&iaff ahfMirorasb8hd'bidbet BERSE bf tifhe! BRdH fotahdrRil idtke due to

the first rotational speed allowing laundry articles to be lifted up in the rotational

15 direction of the rotary drum and dropped when reaching a height where the
wéight of the laundry articles is greater than a centrifugal force of the rotary
drum exerted on the laundry articles,

wherein a second agitation control is executed for a second specific
period of time in the at least one of a washing process and a rinsing process,

20 the second agitation control repeatedly performing 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, and the second
rotational speed being a rotational speed allowing the laundry articles to cling to
the inner peripheral surface of the rotary drum without dropping, and

25 wherein the rotary drum is driven to rotate in forward and reverse
directions alternately during the first and the second agitation control.

2. The washing machine of claim 1, wherein the first rotational speed is

about 30 £ 5 rpm when the diameter of the rotary drum is about 500 + 50
30 mm.

3. The washing machine of claim 2, wherein the amount of the laundry

articles accommodated in the rotary drum is detected by a laundry amount
detector, and the first rotational speed of the rotary drum is controlled to be

35 about 25 to 30 rpm when the amount of the laundry articles is found to be
greater than a preset amount.
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15 the rotational axis of the rotary drum 7. A drumtype washi ng machi ne
conprising: a rotary drum having a substantially horizontal or slanted
rotational axis; and 20 a controller, wherein the controller &forns a
first agitation control for rotating the rotary drumat a Sr&? r@at i onal
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, 25 wherein the rotary drum
is driven to rotate in forward and reverse directions alternately in the
first agitdtionTherwashing amachihe okclain e wherainythe aomund ofithe/laundey rot ate in
forward a | on

g‘%t (él%‘é%]c%mrﬁ'?ldiﬁ% |H't’|§e ?dté@/ &}ﬁfrgisydétéctbﬁ%f&mﬂﬁlr@%h%ﬁfn't

control . hi ne e rotational axis

i s sl ant ecdetectopranshipedirg roé@)t@ﬁnalggee@sd@@ptgglg Pt aRafeld tor 3

hori zont al wher 668 agound of theclawpsiy ArticleB ¢ faumdoto s emaller thahed pretset he first
agitation contrf repeatedly perforns a control process of rotating the
rotary dr he first 35 rotational speed allowing laundry articles to
be lifted up in the rotational direction of the rotary drum and dropped

shen reachsng 2 hel ghlnNbSR SN o BlAn, Qe bR 23R M 2GR | aundry

articles is %r{eater an-a m exerted on
t he | aundr3gitationgoadrol amexmﬁe@@!iﬁmar@ytfthea tmt%mecafmnenqd)of time- washi ng
machi ng) of claim 9 wherein the second agitation control 5 repeatedly

per f orms contr. cess of .rotatin e rotar rum_ at, the secand
ot at1 onal Bapeed ha Wasling marhing ghany S5 e wieseding G4t daitast cnbrsiay
peri pher al onesor frate agftatidve btadliesprovidedationb artmeledppatitgis emthe ineer st oppi ng

;23 { ﬁtea;g%éﬁfg{gral subtackSt thETB{aRY dFRR WA eSER Pt agitftiohBiBddd fad ' St

ridge elongated at a specific angle of inclination with respect to the direction of
15 the rotational axis of the rotary drum.

7. A drum type washing machine comprising:
a rotary drum having a substantially horizontal or slanted rotational axis;
and
20 a controller,

wherein the controller performs a first agitation control for rotating the
rotary drum at a first rotational speed and a second agitation control for rotating
the rotary drum at a second rotational speed higher than the first rotational
speed in at least one of a washing process and a rinsing process,

25 wherein the rotary drum is driven to rotate in forward and reverse

directions alternately in the first agitation control, and

wherein the rotary drum is driven to rotate in forward and reverse
directions alternately in the second agitation control.

30 8. The washing machine of claim 7, wherein the rotational axis is slanted at
an angle of about 30 = 5 degrees with respect to the horizontal direction.

9. The washing machine of claim 7, wherein the first agitation control
repeatedly performs a control process of rotating the rotary drum at the first

35 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
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10 agitation controls are executed alternately. 12. The washi ng machi ne of
claim 10, wherein a tine period for the first agitation control is |onger
than a tinme period for the second agitation control. 15 13. g MARR 087 ng
machi ne of claim 10, wherein a duration of forward or reverse rotation
prior to alternating the rotational direction of the rotary drum during
the first agitation control is longer than a duration of forward or reverse

dur gt ndBUdh AfioRsis G ¥ bl ioe Ry gk Sk RS BRY, S "
10, wher eithedauhdnitarticlesfand thengtoppingdbaretary giinar to al ternating the

rotational direction of the rotary drumis identical to a duration of a
reverse rotation prior to alternating the rotatjonal directjon of the

rotary drutfi n dAerwashingmaching ohglaing & whereigithe seeand aaitatinrs con!
5 repeatedly performs a control process of rotating the rotary drum at the second
rotational speed allowing the laundry articles to cling to the inner peripheral

surface of the rotary drum without dropping; and then stopping the rotary drum.

1. The washing machine of claim 10, wherein the first and the second
10 agitation controls are executed alternately.

12. The washing machine of claim 10, wherein a time period for the first
agitation control is longer than a time period for the second agitation control.

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

20
14. The washing machine of claim 10, wherein a duration of a forward
rotation prior to alternating the rotational direction of the rotary drum is identical
to a duration of a reverse rotation prior to alternating the rotational direction of
the rotary drum in each of the first and second agitation controls.
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