¢ -5 e3edYTTU W WsX6YTdYgv4 DRUM TYPE WASHI NG AND DRYI NG MACHI NE Fiel d of the

I nvention 5 The present invention relates to a drumtype washi ng and dryi ng
machi ne having a rotary drum di sposed in a water tub such that its
rotational axis is declined toward the rear portion of the i

dryi ng machi ne. 10 Background of the Invention Fig. 7 shomsma@ ﬂ@ﬂﬁﬂm Mma
drum type washi ng machi ne. As shown therein, housing 67 of t

machi ne i ncludes water tub 63, and rotary drum 61 is disposed i n'®&f%er tub
63 15 such that the direction of its rotational axis is horizontally
oriented. By opening dwruM 6AypmiwWASHING I Ash abkedvet mhbgTkront portion of
housing 67, laundry is loaded into rotary drum 61 through |aundry

| oadi ng/ unl oadi ng opening 68 formed at the front portion of water tub 63,
20 facing door 64. Then, when rotary drum61l is driven to rotate by drum
driving niti@ldmf tohe |Hurkyiom rotary drum 61 is lifted up by agitation
bl ades 66 di sposed on the inner cylindrical surface of rotary drum 61 and
drops down upon reaching a specific height, thereby undergoi ng poundi ng 25

notions (see Jagﬁnese Pat ent , Lai d- Open plication No, 09 215894, pp. 2 to
6, Fig 1)_ e present 1invention relates to a drum type washing

and drying machine having a rotary drum disposed in a water

tub such that its rotational axis is declined toward the

rear portion of the washing and drying machine.

10 Background of the Invention

Fig. 7 shows a conventional drum type washing machine.

As shown therein, housing 67 of the washing machine includes
watexr tub 63, and rotary drum 61 is disposed in water tub 63

15 such that the direction of its rotatioﬁal axis is
horizontally oriented. By opening door 64, which is
installed at the front portion of housing 67, laundry is
loaded into rotary drum 61 through laundry loading/unloading
opening 68 formed at the front portion of water tub 63,

20 facing door 64. Then, when rotary drum 61 is driven to
rotate by drum driving motor 65, the laundry in rotary drum

61 is lifted up by agitation blades 66 disposed on the inner
cylindrical surface of rotary drum 61 and drops down upon
reaching a specific height, thereby undergoing pounding

25 motions (see Japanese Patent Léid—Open Application No. 09-

215894, pp. 2 to 6, Fig. 1).
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By radding a drying function to the drumtype washi ng nmachi ne having the
above-descri bed configuration, a drumtype washing and dryi ng machi ne
capabl e of drying laundry after a water-extracting process or wet clothes
can be 5 obtained. Specifically, by formng an air circulation channel for
exhausting danp air in rotary drum6l1 into water tub 63 through drum
perforations 62 forned on the cylindrical surface of rotary drum 61,
directing thus exhausted danp air through a dehum dification unit to renove
10 noisture in the danp air, heating thus dehum dified air by a heating
unit and re-cireul adidigd husdkeahed fainctiack tat ehwatdrunt ubyps, whBRingshi ng
machi ne can al so have the drying function for laundry or wet clothes
acconmodatred hiimer ohavyngr uphél. addveodmyer i bgd veronfiggutdtei owt ary drum of
the conventional drum type washing nmachi ne or drum type washing and drying
machi ne i $Y&S et WL RGr ier6ht ArYing usechias teapinte dovin dentidelabhdryo

| oad and u%load | aundry into or out of the rotary drum thrqugh an openi ng
provi ded & tEFe 20 YABRE "SirFACE188 tRECGASAI ng¥ matdl n&lamies | £37ot Penl y

i ncon enieQ%ltor he user, suitable for a small place E% hout

ut SO u

suf fi i ent®CIPedFahce %%%Pb%? %’thgyopgﬁFHﬁpgToégblv%l¥hecﬁf88 onj ¢
has been d . rotation S the.rota drum sl anted so
that the Q%Q%%%ﬁiﬁ%gbgggﬁghggIggf%%hﬂﬁ$%53¢% ?gégrﬁp?ryﬁe%éb§n QCWP??Eting
| oading ang i’ ad! A% drAUNGEYn ANGeRrOUNGr? 63 Ne AiEd Vs, vaghing
and drying machine to be-used even in a limted space (see Japanese Patent
Lai d- Open Applidatdzan Nour 2003- 05808/t #Py  3d+@md. 6Fl 9. a2 ecHoWgverhuif the
rotary drumis slanted with respect to 5 the horizontal direction, |aundry
in the rotexhauwdmed hbammga B bohiomyls u f deleumbdl 8isht flent anacdtbheehowest
point, which is the rear bottom portion of the cylindrical rotary drum
Thi s1® endendystofrd dundriye t@damgather, imeathibng edhuar dehiuwififtbdr adughenaed by
the rotation of the rotary drumin a 10 manner such that |aundry first
lifted upHeptifg chrétinféienteafiurpbeEing Byiushehoriedt fda praclesinthi ch
are disposed on the inner _cylindrical surface of the rqtary drum_  woul d
drop in t eSSt ¥or 62 on B8 MASHARGRMAE AT bFaPhé st taeh Bhet REYiBBary
drum As qh{%§ylgi %Qg §Ia%%¢d 15 rot@ré déHn1nDdeI has, not. been aﬁ%e to
achi eve a SATSAN ny HedPeE%SY wshiy SF CaPTIng SBRIRFaHRE uhtf BPREYYf or
every party,Qf, l@undry articles. Particularly, although it is necessary that
warm air reaghes every part of individual laundry articles to 20 facilitate
uni foem dryi ng,H&hst%odengyveﬁ | aug y tihgat hese 4, thehgar akea pfethe
rotary drum becones worse during the drying process,” given that laundry is
no | onger czulreitgedthdIn dwsh vaper washengowernineofomhi6lin f egbéi vakBsng he
di spl acenent of laundry in the rotary drumas well. Further, 25 since
| aundry beégghesrpiogr essilvigly lLisghterentued ndporhiecitgiliy ,prosess has becones
also difficult to agitate laundry -3

bend down  considerably to locad and unload laundry into or

out of the rotary drum through an opening provided at the
20 front surface of the washing machine; this is not only
inconvenient for the user but also unsuitable for a small
place without sufficient clearance space before the opening.
To solve the problems, it has been proposed to have the
rotational axis of the rotary drum slanted so that the
25 opening of the rotary drum _would face up, thereby

facilitating loading and unloading of laundry and'allowing



by .the agitation bl ades provided on the inner cylindrical surface of the
rotary drum As a result of the problemof having laundry in the rear
region of the rotary drum it is difficult to achieve uniformdrying and
winkles tend to 5 formon the laundry. Summary of the Invention It is,
therefore, an object of the present invention 10 to provide a drumtype
washi ng and dryi ng machi ne capable of sufficiently agitating laundry in a
rotary drum even though the rotary drum of the washing and drying nmachi ne
is slantingly oriented. In accordance with a preferred enbodi mrent of the 15
present i aventdram thher evashpigvadéddaydngmubyhe neasht rge ansedrgvery machi ne
including a water tub having a rear portion and a front portion; a
cylindrical Iiotidrad deparhaviseg aldwanese siefave ded drPrpenhppl agdt 8PBposed
in the water tub such that a rotational axis thereof is slanted toward the
20 rear pdeti 8703 O5RE 8Nat &P ¢ b tepposifi® + @)the front portion where the
opening of the rotary drumis forned; and a drumdriving, notor for rotating

the rotary drurﬁio‘o{ﬁé?éinifhéh\ﬁaé’}@itﬁﬁyar‘ﬁuﬂfﬁsngglrﬁ?:tfﬁcﬁﬁewb%}t‘fﬁ?ﬁﬁewé_sm’ng,
LIS, AN ey S0 00 B OSSO0, DY SONLI L4 N VRLST SURPLEARLE 25
driving n%r%%w&%%jé&%ggggswgugéygﬂgdé4toward the lowest point, which
is the rear bottom portion of the cylindrical rotary drum.
This tendency of laundry to gather in the rear area is
further augmented by the rotation of the rotary drum in a
10 manner such that laundry first lifted wup in the
circumferential direction by the agitation blades, which are
disposed on the inner cylindrical surface of the rotary drum,
would drop in the rear portion of the rotary drum by the
rotation of the rotary drum. As a result, the slanted
15 rotary drum model has not been able to achieve a satisfying
degree of washing or drying evenly and uniformly for every
part of laundry articles.
Particularly, although it is necessary that warm air
reaches every part of individual laundry articles to
20 facilitate uniform drying, the tendency of laundry to gather
in the rear area of the rotary drum becomes worse during the
drying process, given that laundry is no longer submerged.in
wash water, the movement of which facilitates the
displacement of laundry in the rotary drum as well. Further,
25 since laundry becomes progressively lighter during the

drying process, it becomes also difficult to agitate laundry



process by controlling an air circulation and the rotation of the drum
driving notor such that danp air in the rotary drumis discharged and
returned to the rotary drum after being dehum dified and heated, the drying
process having at 5 | east a reference drying control process for
controlling the rotation of the drumdriving notor such that at |east three
ki nds of rotation control nodes are repeated for predeterm ned tine

peri ods, respectively, the respective rotation control npdes having a
different rotational speed 10 of the rotary drum capabl e of producing

di fferent pgi sphacasimbtiRveBlided pbaurded noh he heotaiyedr ul bydtheal
rotation of the rotary drum and each rotation control node having a
rotating perifedeandf anhedketperyi adwi. t e rat appudtumf ctheaphobbemt bbnal
direction with respect to each 15 rotational speed. In the above

confi gur atirad nosileomnaity | Basthehrearkineds oof afottdid oroteary rédrunpdes dhat
cause different displacenent notions of |aundry accomodated in the rotary
drum are §étffiwe Y abiRdrdFisesrbpedtors t Hey enef &eht VibhkeRS riepht Ealy 20
over a pr deterniq&%atine eriod. By setting multiple rotation control

nodes® suchOZd Gie HRAHH X he effects of

Summary of the Invention

It is, therefore, an object of the present invention

10 to provide a drum type washing and drying machine capable of

sufficiently agitating laundry in a rotary drum even though

the rotary drum of the washing and drying machine 1is
slantingly oriehted.

In accordance with a preferred embodiment of the

15 present invention, there is provided a drum type washing and

drying machine including a water tub having a rear portion

and a front portion; a cylindrical rotary drum having a

bottom surface and an opening and disposed in the water tub

such that.a rotational axis thereof is slanted toward the

20 rear portion of the water tub opposite to the front portion

where the opening of the rotary drum is formed; and a drum

driving motor for rotating the rotary drum, wherein the

washing and drying machine performs washing, rinsing and

water-extracting prdcesses by controlling water supply into

25 and drain out of the water tub and by controlling the

rotation of the drum driving motor, and performs a drying



al tternating the position of laundry in the rotary drumwi th respect to the
|l eft and right or in the top and bottom | ocations, another to unfold them
and another to uniformy 25 expose the laundry to warmair, not only drying
of the laundry is facilitated, it is also possible to dry it -5

uniformy w thout the formation of winkles. In the above configuration, in
addition to the reference drying control process, an initial drying control
process can be provided for controlling the rotation of the 5 drumdriving
notor such that nmultiple rotation control nodes are repeated for a

pr edet er niphed elsismiopetbfdrolnihbe amidinl cstagtadlohherdr ying poogessn As a
result, a drying control schene for |aundry with high water content can be
provi ded. cEurdtHeerdrum ddditngn rokcdrhesuddf etleaceddmpi g rcan riohe 10opapgess,
it is also possible to set a final drying control process for controlling

t he rot at idemwnof 1 s helidamangdad/i agdnotedrurngsh thattheul ropheyr cirati oaftent r ol
nodes are repeated. for a predetermned tinme period, for controlling the
heati ng ofedicwetybifaf ¥4 natfelephaf sthfe B e RESFHRYS phovess. 345 As
aresult, a drying control schene for dried |aundry_with | ow water content
can be pelfSied HRATHEISS B CUM | TRRTET ReEOr ST Ry F 0ReB5TBY LbIBWERG ai r
w t hout heating, the t erature_of .l aundry _can be l.owered en_t drying
process i§%ﬁ%ﬁiﬂ%xﬁf2 qﬁbgggvegflyﬁngdHPFl5h%ﬁ§ fﬁ?%%f%?e%%%sﬁrgﬁﬁae

control prAGESS, i | SrBEégiQESSi 9&‘?&%‘30’?{&%&@5“%1@“ tiabeandyf i nal,

control processes discusse ove n the follow ng manner: “providi ng an

7 oy SRS PR s o okbgee Lhe tel ke obaplE U
a predet erduied dri NEoREFbDdmodRG andvita) &r WikFegemitr ototHrional speed
10 of the rotary drum <capable o©of ©producing different
displacement movement of laundry in the rotary drum by the
rotation of the rotary drum, and each rotation control mode
having a rotating period and an idle period of the rotary
drum for each rotational direction with respect to each
15 rotational speed.

In the above configuration, since at least three kinds
of rotation control modes that cause different displacement
motions of iaundry accommodated in the rotary drum are set,
the laundry is subject to the different motions repeatedly

20 over a predetermined time period. By setting wmultiple
rotation coﬁtrol modes such as one to obtain the effects of
alternating the position of laundry in the rotary drum with
respect to the left and right or in the top and bottom
locations, another to unfold them, and another to uniformly

25 expose the laundry to warm air, not only drying of the

laundry is facilitated, it is also possible to dry it



b

process for controlling the rotation of the drumdriving notor such that
multiple rotation control nodes are repeated for a predetermned tinme
period while also including a process for controlling the heating of
circulation air in 5 the final stage of the drying process. As a result, a
drying control schene capable of handling laundry with different water
contents can be obtained, nanely, fromwet to al nost dry laundry. Further,
the transition to the next process anong the 10 initial drying control
process, the reference drying control process and the final drying control
process mapilfieradnt malthedithased faonrmde &l apSed-inke®f the drying process.
Each drying control process can be perfornmed by estimating a tine period
necessary for almertaen dégree ofouwlfydugatoobe 15ncomaldetitechn Furd hethet he
transition to the next process anong the initial drying control process,
t he ref er §Ré€TENFienF1OMI ofoprvebsrandsehe afi ralltdrad ngryomy r obnprotess
may be controlled based on the detection of the water content of 20
| aundry, PIECESEhEHERRPHPVHI§ReSrofonstRdly nIaLhe reatationaeh BRYI ng
control pr.ocess, corresponding tq the detected dryness, of |aundry can be
perfo nedfirflﬂle%g&ylf’@s ﬁ‘?qq%gﬁwqrhotrq'éatefr?‘?]ctﬁe&e o%%?%’i”ro’ar 9%5%%&‘?‘3?5
processes. . Ln ition, sed on. the amount_ of |aundry 25 acconmpdated in
the rotary dr ur% %t?;tefgtftcfbrﬁga B I RLE (aé;ptelen(lje O?e%:la%%' ri)?aﬁ%?)nl%bm? I
node, a r i-n I di ekl ti tor ro j j { on
and a rep%%i%?:eog)%trrlgj (?5%’}31? o%kggﬁtg%é)l %dgs r@%ﬁ%&s’po%?@%)g{?% gh{égf%%d
exerted orcheedryp diduidie, MR 1oRfh eyt aldigen® Bk 8be DESGFi gdd ON of
t he Draw ngs The above and ot her objects and features of the present
invention wll beconerappar emddit oont ke fuid owepgrdaser idtiiary obopfeberred
enbodi nents given in conjunction 10 with the acconpanying drawi ng, in
whi ch0 Fi groteiss,a it 058 séebi @oasNdlew tid | sistr at ifigalhedcwird gooat toh of
mai n conponents of a drumtype washing and drying machine in accordance
with a pr@Fecess ehbbdidmmraflime phesarmtatiemt odn; the Bmm 2dshoiveg a
perspective view illustrating an external appearance of the drumtype
washi ng aﬂ‘ﬂ’t@rryish’(j’}héirﬁtné“q RIS riRitel A tFPRHEC bree@es ear @ nbeRe et - of
the present _invention; Fig. shows a cropss_sectional_view illustrating a
% Ry dinh < t

20 dryi ng profess Sm CHSH ISR ofCt HEPTT Lt 1138 RS hiRRRt Hhe

e, BRSO M U AL B0 Sl AL 8L S Bl nent

conppnent asused-dduie &rdtPongr 6688801l scheme for dried laundry with
lowlwater content can be performed. Further, by continuing
the drying process by blowing air without heating, the
temperature of laundry can be lowered when the drying
process is finished.

20 Moreover, in addition to the reference drying control
process, it 1is also possible to combine the initial and
final control processes discussed above in the following
manner: providing an initial drying control process for
controlling the rotation of the drum driving motor such that

25 multiple rotation control modes are repeated for a

predetermined time period; and a final drying control



25 'Figs. 5A and 5B show a flow chart illustrating a rotation control for a

rotary drum _g_ Figs. 6A to 6D show process charts with different
conbi nations of nultiple drying control processes; and Fig. 7 is a cross
sectional view illustrating the configuration of a conventional. drumtype

washi ng and drying 5 machine. Detail ed Description of the Preferred

Enbodi nents Fig. 1 shows a configuration of major conponents of 10 drum
type washing and drying machine 1 in accordance with a preferred enbodi nent
of the present invention. Housing 2 has therein water tub 3 supported on a
suspensi oprstedst ufer ( ronhtxddn)ng andecytdtedrieal ofot ey dirum Sdhavimg a
bottom surface is disposed in water tub 3. Specifically, water tub 15 3 and
rotary druptbrasecti $pededusirctpitchatotataion opuHirms we@es ognt edepeat ¢
front portion of housing 2 while the bottom surfaces of water _tub 3 and
rotary dr&A¥5 ar LErSpesEEinedt helfeargioirad owhdflehogdisey 2nCRufingr 2

rotary drumb5 is zéanted sucg that its Eotational axis R.is 20 declined
towar d t hBYPESFEpcrRY ofCBF FRIdeIRy D%t N§2EpBSEI 1A% SAGFELBLHPEN FdspHRt to

h [ | - di ' . drumb5 is_dri : by . d
o' vithg moLeT SCFRET AR Pl hELT odr R BCoF e er RlﬁLﬁé ?rew%iérr?%“g 3

dri vitg motGr @ ThS A 1% . r °F :

mai - body 58 Gher BPEla 36 ST e WAPRF b o BUFOAUS | hAGRAL(l EiRC L

toward theji¢eptenk e cBREXhAE lawndly boadinghuniQadiing opes Ngedl
t hrough which laundry is | oaded into or unloaded fromrotary drum5

Further, deornlfost idst alhedzgt. inclined surface 2a formed at the front
surface portion of housing 2 such that it faces

Further, the transition to the next process among the

10 initial drying control process, the reference drying control
process and the final drying control process may be
cohtrolled based on the elapsed time of the drying process.
Each drying control process can be performed by estimating a
time period necessary for a certain degree of drying to be

15 completed.

Further, the transition to the next process among the
initial drying control process, the reference drying control
process and the final drying control process may be
controlled based on the detection of the water content of

20 laundry, i.e., the degree of dryness of laundry. As a
result, each drying control process corregponding to the
detected dryness of laundry can be performed, thereby
resulting in more efficient overall drying control processes.

In addition, based on the amount of laundry

25 accommodated in the rotary drum, by setting a rotational

speed of each rotation control mode, a rotating or idle
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5 lraundry | oadi ng/ unl oadi ng opening 11. Laundry can be | oaded into or

unl oaded fromrotary drumb5 after door 8 is opened. Further, by formng
door 8 partially or entirely with a transparent material, the inside of
rotary drum5 can be viewed from outside. Mreover, bellows 13, which is
made of 10 a flexible elastic body, is disposed around | aundry

| oadi ng/ unl oadi ng opening 11. Accordingly, when door 8 is closed, the inner
surface of door 8 makes a pressurized contact with an end of bellows 13, to
t hereby prevent splashed water by the rotation of rotary drumb5 from 15
escapi ng watepdt ubf3. Alhdoudghd i dedddh andobat Nohely 3@ refctwairer 4mp 3aare
descri bed as separate conponents in this enbodinent, it is also possible to
formlid 3bpandtdeinn thowy 3 tas:ione amitirolFanodesst@ncee spdredi hg d: Sbtlaad
mai n body 3a are forned of, e.g., plastic material, they can be nol ded as
20 one bodpadweEsriedetcal Ithe watuar iddiviigicusedt dmstasadye tdietya e be

manuf actured as one body. As described above, by having rotary drum5
slanted and installing door 8 at housing 2 to face the opening of rotary
drunu?, dgon_% s rai.sed to face a user's face when 25 he/she stands in
front® of & RPN S IS G W3R ne 1, and | oadi ng and unl oadi ng
of laundry can be -10 performed w thout the user having to bend down
considerably. Further, installation of drumtype washing and dryi ng machi ne
1in a smll space, L-Gve b%ﬁgrOQQ%theéﬁj@cEangﬁ&'Ofggtﬁgéglcgk Vgl ng
machine is typically 1 nstalled, 5 becones” easier becausée having a | arge

cl earancepspae@ti N Avont i i I$,+N0 g&h, J equi :
Therefore? drum type masﬁ?ﬁgwgﬁg'ggigﬁg@nggﬁ%ﬁg%f cgﬁeﬁqugaf?g%%ggl?% be
sui tabl e @¢enrfiprismml bf hgiseme wdd bnBblefleBPace; i Vi h ikegasd i boct famdry

| oadi ng/ unl oadi ng opening 11 10 location, it is fornmed such that its center
| i est@boveithe thet aticomplargxirgy Rewirgt,ariyn dvhimate:. Furt her, door 8 is

di sposed to be substantially concentric with |aundry | oading/unl oading
opening 11. |f TY&ndry LSadPngfipsdadiany iopenl nyiey addldebragiage the
instal |l ed su%h t hat .their_centers 15 are positioned above the rotational

axis of rGPRFYIGFEMIETaOTIdGRIR HEaMaMRRRt S t RE Bl CAE™s fotPaareash ingrarid

smal | er .the insi.de of rotary.drum5,is |looked into. through |aundry
Ioading/n%?gé%?ngﬁﬁaiﬁﬁufqjéﬁf?%?a%%%nWﬁbﬁd8oP3é%eﬁﬁE§ %%RH&%@?HC of
accomodat gd | r .5_can be observed 20 without being hidden from
Vi ew. Theregobg?%%%%béggkégHﬁfbhly unlikely that a user would m ss any
laundyy inside gofary,drdpast hgre fQelieNG et 0 <1 if rtic rly,
by sl anting rota$% drum5 ang instg%FF%SC ooF 8 é%hfmﬁ%#ﬁgfiéﬁ%éieq%g
formed t oegeerespondppeatfncangbe ehel Nghimatd @it 29a@himet apHadraw)y sps in
drum type washing and drying nmachine 1 in accordance with the preferred
enbodi nennaghitike ipr eseembrddice with the preferred embodiment of the

alulae viara i

present invention;
Fig. 3 shows a cross sectional view illustrating a
20 drying process and relevant components of the drum type
washing and drying machine in accordance with the preferred
embodiment of the present invention;
Fig. 4 shows a plan.view of a heating duct which is
one oflthe components used in the drying process;
25 Figs. 5A and 5B show a flow chart illustrating a

rotation control for a rotary drum;



i

invention, the inside of rotary drum5 can be viewed nore extensively.

I nventors of the present invention conducted extensive research to find an
optimumangle 8 of inclination of rotary 5 drumb5, and it was found that
the preferable angle is about 30 t 5 degrees. By slanting rotary drumb5 at
the angle A of about 30 5 degrees, preferably, any. users, whether they
are children (not infants), adults or people using a wheelchair, can |oad
and unl oad | aundry conveniently 10 regardl ess of their height. Further, by
di sposi ng | aundry | oadi ng/ unl oadi ng opening 11 and door 8 such that their
centers are posfigenedsmbawe tbe shbdat imredesxi sHArafs r otiaty diapebembi | e
having rotary drum5 slanted., |oading/unloading of |aundry becones easier,
and a usercuwdaneasions iafspecltt 118 e abdty wes hiorg: wpleratoors s¢@p did ough
transparent door 8. Figs. 3 and 4 illustrate a drying function provided by
drum type washifhgEand’ diiyd n§ netdsde SECDemad divfiierat Ldnugtcrtigandhai r
flow duct 18 are fornmed as one body on the peripheral surface of water tub
3. Furt heFOn&d 98FekA an o ¢ Sanvenltgionale T4y exee Washing napdl duyies t he
rear portion.of water tub 3. By the rotation of blower 15 disposed in air
heatihg dUEE18S damp air in rotary drum5 is blown into water tub 3

t hrough drum perforations 12 forned on the cylindrical surface thereof and
is directed into 25 dehum dification duct 16. Di sposed in dehum dification
duct 16 | cdaRYEddLatian dilide $hd %&@fﬁ&ﬁé&&a&%&@@&f 51 -12 and
wat er sup : d, water is
sprayed onto heat exchanger 51 via water supply nozzle 52, whereby heat
exchanger 51 is cooled down. Thus, the danp air introduced into

dehumi di fi cati opigucty 16hbwyi @& atondudhest 2dni ok edrbydgrinaehagger 51
and dehum dified as noisture contained therein is condensed. Water used to
coolltheat dexohanyger vwislorngraddcédyinomieheinendenisatdatpodamms stinte 41 ows
into water tub 3 as indicated by dashed arrows in Fig. 3 and is discharged
ext er nal | Pr@if&rreddranpopassage of0. LSk npaegentm thvesaioon ditustigigand air
flow duct 18 are connected to each other via connection duct 32 at the
front por PASn t[OERRETerVateH BuP( Be SHBRGAT 8PS 08d i FUTRETHF @it t BEXEeL &Fe

heating duyct . 19.installed.on the .rear .15 portion of er tub 3 through
connec?io n&&cﬁhﬁfnﬁﬁn?n?rgﬁﬁﬂpéféFai7§§%?€¥ré%T%ME§ Vit Qegﬁ%%?gvely,

oo Show eSO ALTIS el oot DUl 11151 Ul
configur agi hdf rét srhealiung HustelRifsiRMi Shoh OPRELPIRAIY openings
are located at the front portion of housing 2 while the
bottom surfaces of water tub 3 and erary drum 5 are
disposed at the rear portion of housing 2. Further, rotary
drum 5 is slanted such that its rotational axis R 1is
20 declined toward the rear portion of housing 2 at a specific
angle © with respect to the horizontal direction H. Rotary
drum 5 is driven to rotate by drum driving motor 4 installed
at the rear portion of water tub 3.
Water tub 3 includes cylindrical main body 3a having a

25 base and lid 3b connected to main body 3a, wherein 1id 3b of

the water tub 3 extends inward (i.e., toward the center) to



23 .is separated to illustrate the inside of air heating duct 19. D sposed
in air heating duct 19 is heater 20, and the dehum dified air blown through
air flow duct 18 is heated by heater 20. Thus heated warmair with a preset
tenperature 25 is blown into water tub 3 fromair inlet 22 and is
introduced into rotary drum5 through air circul ation holes -13 39 forned
at the rear side of rotary drum5 along the circunference thereof. As a
result, the noisture in laundry in rotary drumb5 is evaporated by the warm
air, and drying of laundry is therefore facilitated. Then, danp air 5
cont ai ni ng{RA i BiuRerexliaetied funiwmaidied avpenngs 1exhaustegh | which
dehum dification duct 16 again, and by repeating such air circulation
process Whistihdrc! tidesl debadi diftcatdronuahdabedt | fgopr coeszes, drve | aundry
is dried. If rotary drum5 is slanted as in the above 10 configuration,
| aundry adcorniedat edodn Botisr yinktad B2d ealls ingldniede BiRtDwar dEPEBSear
portion of rotary drumb5, and this |laundry's tendency to thenBig the rear
I

area is f@ﬁtﬁéﬁfdHGﬁﬁht%%FE@C$o@%%?%ﬁnd$fr%?%?&nﬂr%n?59hTﬁ abr &bl &ffeS
however, can be solved in,drum e washin ﬂd d]:;%l n% 15 gacpgnﬁoldgg
accor dance aMdr Y NG BISf FRtCaMhddi ARRE: g ? e prasButYi RPentTon By
controlling the rotatio f _rotary. drum nd. b LN I pat .o es 9
provi ded d%“?hé°¥nﬂ% °%5F§néFP€aF%§&F agguo q%d%ggifdQ%%?SE g%ngg?h%gﬁever,

there is ng v\t%t%ﬁerr,l R Okggayﬁigguraéoxd%i the, o1 ying- peacessa1gnd, 4G, t e

noi sture co nFaun creases throughout” the drying process of

| aundry, 18, &S £ALn0M Adkhalion o | auadae byr agidkalhonaplades faande
i Sp

| aundry' s acenent novenents in response to changé in the rotational
speed of rptakda dfsdmSohesone . difidesendr frivgllbeseldn ahwekhiisgmateaoZ5
rinsing process. Accordingly, it is necessary to performa drying control
process fai preeenbilag leuric f roodpei ngs- 1411ismeadrer edravnéhe legadrar ea
of rotary drum5 during a drying process, so that |[aundry can_be ,

ef fi ci ent | Joaiing/ byl odfdbugngreniingg & r tBCFeREANEVEry HOF aBindPy
articles. Hereinafter, the drying contral process w |l be described iﬁ5

accor danceck®3ect he e ef BREED BWHEREFeRE ofOPhe Sr BESRE | ivaATESTHIWAE

reference to Figs. 5A and 5B, erein reference.nunerals S1.to S21
represent @PROREF ol VEPYuette © eogi sB?gigiﬁnt f%)f | & n&%?e%ecb%n%ﬁé’tegé in

[Oa0Y U USLMMLD | 3rL8, DROr LAY Lol S0 oY dbeuigt abignals 10:sheed

15 escaping water tub 3. Although lid 3b and main body 3a of

watér tub 3 are described as separate components in this

embodiment, it is also possible to form lid 3b and main body

3a as one unit.. For instance, when 1lid 3b and main body 3a

are formed of, é.g., plastic material, they can be holded as

20 one body. When a metallic material is used instead, they
can be manufactured as one body.

As described above, by having rotary drum 5 slanted

and installing déor 8 at housing 2 to face the opening of

rotary drum 5, door 8 is raised to face a user’'s face when

25 he/she stands in front of drum type washing and drying

machine 1, and loading and unloading of laundry can be

-10-



drum 5. Therefore, by controlling the rotation of rotary drum5 such that

di spl acenents of laundry in various manners are obtained, laundry in
slanted rotary drum5 can be nmade to nove in various directions in the
rotary drum5 15 adequately for the drying process, so that nore efficient
dryi ng process can be perforned, conpared to a case where |aundry keeps
nmovi ng uniformy. Further, since the laundry's displacenent in the rotary
drum 5 changes' dependi ng on the anount of |aundry accommobdated in rotary
20 drum 5, the control operation needs to be perforned to reflect the
amount of ,Laepdmrgbei Rt oh@nded uddt HE AR BBhE AWl dbnei gy | vi ng
notor 4, three different rotation control nodes enploying three different
rotationakFuspreds ofinse@kanytdiowm Dfar rmepealyast i (wadieled erahdeddty g 25
intervals, thereby causing |aundry to displace differently in the rotary
drum 5. |maehdheof 1t hencort r amaitddespaad i mee ~-dl5  baenroonf orwhetat i ag
rotary drum5 in each of two different rotational directions and an idle

ti me periodniventsvoppi Ngrichealotwashomopmadtiary o wrysicakl vieteehd hbeld based
on the anpunt of |aundry accommpdated in rotary drum5. 5 Wth reference to
Fi gs.5 5A BAEOBBS terS kapumeBuduharynaconiBddted 1 PRFHRER y SRGHR 51 s

detected (S1). The |aundry amunt detection,can be ertorged by, for
exanpl o, EEPE L1 MG SR R RSP Hifount 19 o BOTESH ERGPEEE%0n HRSRTHPTYl ng
not or 4. Then, ti eriod r o] L t i tion
contro! gmig §§%q%ﬁggﬂhgna%ﬁedggfggte88P3533?yC%ﬁ%8ﬁ$ %%ﬁffgﬁpg@'tg
Speci ficably s, 3chghal lﬁ%@l peedah M ASe dUR i dddespatd od for

rotating rotary drum5 forwardly at the rotational speed, an idle tine

period for stoppifg nARHE diem ?aﬂzﬁd?ydﬂroécﬂrfgﬁ/‘iﬁ{l&%dih? I Qfbiiegal 115
direction thereof and a tinme period for rotating rotary drum5 reversibly

at the rotatikenahn, spaediar €cgekar Muted yidtdh fegacdntereachofalidiee fthst to
the third rotation control nodes. First, the first rotation control node is
execut ed anta2Qotaldm dxiwi Iy ot arothknys detimt & r ot &uerthetrgr yddoumss a¢ a
first rotational speed (S3). Subsequently, rotary drum5 is forwardly

r ot at ed aﬁiﬁm@%@istt¢ot§?iomwb%ﬁﬂﬂﬁﬁﬁk£§a.ﬁPﬂ§?nF§ﬂ§tiH@iﬁbrib@u6¢rYine
(S4) and then is stopped for a first_idle_period of time (S5). Thereafter,
rotary drafP§ing/»s NG PRYRIRI by - at Ihe F4D Yria?a@maévn%g%@an%r

the first oAt d PELIP%8 t bMBrESeh 2091 L0e LU SHeRPetERL cdfers
15 are positioned above the rotational axis of rotary drum 5 as
described above, the blind spot area is made smaller when

the inside of rotary drum 5 is looked into through laundry
loading/unloading opening 11 after opening door 8. Thus,
laundry accommodated 1in rotary drum 5 can be observed

20 without being hidden from wview. Therefore, it becomes
highly unlikely that a user would miss any laundry inside
rotary drum 5 thereby failing to take it out. Particularly,

by slanting rotary drum 5 and installing door 8 at inclined
surface 2a formed to correspond to the angle of inclination

25 of rotary drum 5 as in drum type washing and drying machine

1 in accordance with the preferred embodiment of the present

-11-



the first idle period of time (S7). Wth regard to rotary drum5 having a
di aneter of about 500 50 mm the first rotational speed is set at, for
exanple, 80 to 120 rpm the first rotating period of tinme is set at, for
exanple, 2 5 seconds; and the first idle period of tine is set at, for
exanple, 1 second. As a result of perform ng the abovedescribed first
rotation control node, |aundry stuck on the inner cylindrical surface of
rotary drumb5 gets di spersed due to the inpact of sudden change of
rotational direction 10 of rotary drum5._ As a result, reversing the
rotation qf,Jidron dr pALS sirg i@eCaspanbedrhy dxeaf r angerenie ofikhedpasicei ons
of laundry articles with respect to the rotational axis thereof. The first
rotati on caiHdri .is repeatedly performed for a predeterm ned period of
time (for exanple, 15 mnutes) set in step S2 (S8). Next, the second
rotation controlnvededrs pef fidrereshe skt di owedtivhngomduoted iextsmsive
rotate rotary drum5 at a second rotational speed (S9). Subsequently,
rotary drurededscH ofraaf thhy ant apedmatm thgleeCond noratinemdlonspdedotgrya 20
second rotating period of tinme (S10) and then is stopped for a second idle
peri ofl of diure §Sland Themesr tlound dikaly H@%npseﬁ§rﬁg58té@gﬁévéﬁsﬂ&%VQn
the second rotational speed for the second rotating period of tinEE$S 2)
and then |30 stoppdegreest heBEeebadt i BB erPEAFYd IS Prét( $19 angks ééhrd
to 25 rotary drum5 having a dianeter_of about 500 50 mm _the, second

rot at i onalaRpeed3Ps e é%gq%W%eX%ﬁ%f%Faégyto%ﬂ¥~ﬁﬁerSTpW%egﬁgrsgggﬁa -
rotating perlodoQl1G0E | Sndf!t Fhrahth)CexamRYS: 50 AeCHMp1 ANddiley Second
i dl e period of Time TS set at, for exanple, seconds. "As "a result Tof

perf ormi ng,0ey segopd rolati opogent pely Mgerday T obahteg r ddnendiamiy 5
forwardly and reversibly at the low rotational speed, the effect of lifting
up |él'éndrYréc?‘a£B§eé§t atf onadi i heeghen offurattary, dbymdisipesiely detaidred,
but instead Taundry's novenent of rolling in the | ower portion of rotary
drum 5 whileabehgguatbtated iopérefndrilght aadd doeand f swcdi rebatorklEdy s
obtained. As a result, the laundry is heated uniformy by warm air bl own
fromthe | ceetersaarpopbisdf iohedotioyediting 3 oteid ogedoriKibtRatdforr Tty ol
mode is perfornmed for a preset period of tine (for exanple, 5 m.nut %égset
in step S2A¥Sn4$ whideshiydage FOLRIYL K& WhiS & 18ttdd o r%f?ﬁfmu 3
performed, and drumdrjving notor 4 is set. to rotate rotary.drum 5 at
third rot a?foﬁélu%dd@édbﬁg?g‘ﬁs Sisuentr, 3 oP8PY dfd §a¥§g%’or%%pgﬁcyta

rotated at the third rotational s r hird _rotating i of time
(SlG)leSand PRER 1855675 8b5é&d o g%t%%i Etg‘ri‘%!gté‘ Eer%nos %Eé”{}@ r?dg’g(‘ls%%_
Thereafter, rot a&:yic?%r.un}; 52 1Pt a4 edsfeueesihl &'r?iné he uhhichiear af:adanad
speed for the third rotating period of tine (S18) and then is stopped for
the third gl grper itg%eOfwaIsiHﬁﬁ‘lg(%]rﬁi) AW iy reget thé o1 [ otmelyurii dinf fedtaimg a
di anet er of about 5 50025 mm the third rotational speed is set at, for
exanpl e, 38ute 4% rgmg dhe fhowdduotatlisngyrerfiocdhned &snmenes beaty am ther - 18

peripheral surface of water tub 3. Further, as shown in Fig.
20 4, air heating duct 19 is installed on the rear portion of
water tub 3. By the rotation of blower 15 disposed in air
heating duct 19, damp air in rotary drum 5 is blown into
‘water tub 3 through drum perforations 12 forméd on the
cylindrical surface thereof and is directed into
25 dehumidification duct 16. Disposed in dehumidification duct

16 is dehumidification unit 38 including heat exchanger 51

-12-



' exanple, 60 seconds; and the third idle period of time is set at, for
exanpl e, 2 seconds. As a result of performng the third rotation control
node, laundry is lifted up in the rotational direction of rotary drum5 and
i s dropped upon 5 reaching a height where the weight of the laundry gets
greater than the inertia or centrifugal force, so that position change of
the laundry occurs vertically and the laundry is uniformy exposed to warm
air blown into rotdry drumb5, thereby facilitating the drying process. The
third 10 rotation control node is repeatedly conducted for a predeterm ned

period of dridrewdfeor exppRlenczATNUWLS) §.éni Rasbep 9o {1920)a1Jb1esdi gt to
the third rotation control node are repeated for the predetermned tine

peri ods dugengd hewdbedr isngspragess ohB21)heatFuekBrangt e ssequeacqater

performng the first to the third rotation control node is not linmted to

t he exanplsaipdiwstozzkee 52, Fivhsreby aedtSBxdiwtnazan Bk thangededf down.
necessary. Furthernmore, it is preferable to prepare at |east three

di f f er ent TFotSat i e cOATPoR 1FpdES roswgeR0 irvre dWlMém?mmaéuﬁt 1sh i
referable. As descri bed above, ;the drying process is performed throu t he

Pi rstr ot at%i%on 3¢dnt Pbllt?ﬁﬁde-?FLn WRi cFRPRERdrlY | deqtuclexshangey nkér and

cylindri C%fehsulflr{ifc?icteieoé ra%t arrngigglli@eS ggrqtained therein is condensed.
Water used to cool heat exchanger 51 or produced from the
condensation of moisture flows into water tub 3 as indicated
by dashed arrows in Fig. 3 and is discharged'externally via
10 drain passage 10. |
Since dehumidificétion duct 16 and air flow duct 18
are connected to each other via connection duct 32 at the
front portion of water tub 3, the dehumidified air is
directed to air heating duct 19 installed on the rear
15 portion of water tub 3 through connection duct 32, lint trap
filter 17 and air flow duct 18, respectively, as shown by
solid arrows in Fig. 3.
Air heating duct 19 includes lower piping 23 and upper
piping 24 Jjoined to each other. Fig. 4 shows the
20 configuration of air heating duct 19 from which lower piping
23 1is separated to illustrate the inside of air heating duct
19. Disposed in air heating duct 19 is heater 20, and the
dehumidified air blown through air flow duct 18 is heated by
heater 20. Thus heated warm air with a preset temperature
25 is blown into water tub 3 from air inlet 22 and is

introduced into rotary drum 5 through air circulation holes

-13-



then is dispersed while undergoing position changes in the 25 direction of
rotational axis of rotary drum5 in the first, the second rotation control
node in which the laundry is -19 rolled in rotary drum5 whil e undergoi ng
agitation in the left/right and to-and-fro direction, and the third
rotation control node in which the laundry is uniformy exposed to the warm
air blown thereto, thereby being effectively dried. 5 Although it is
preferable only to performthe rotation control of rotary drum5 according
to the above-descri bed control sequence during a drying process as shown in
Fig. 6A, il isoahsa possidle teaperkoaa adf i Riddaaly ddyung BordIraig pkbeess
(B) and/or a tinal drying control process (C) before 10 and after the
above- desGriikeghfetaidoncondésdl (A ,awhéshlt s tbebmoietereednt daysdyy
reference drying control process (A) hereinafter, as shown in Figs. 6B to
6D. Speci fircatdyaryt dirsmpassisl eyaporaied deyt dedrwany pibcedddi Fryingd

mul tiple stages and perform several rotation control nodes according,15 to
the contralf seuembey deser i bbdrpfioFegs La5AlaK358 i n e3ER st aG@™PWhEEi n a
rotational speed, a tinme period for rotating rotary dr 5 f.or dly, _an
idle 5i me guriathieg stoppi HglERETROL 8{‘F6ﬁcg?dr o?éyﬂ)" dl’ré% 5,1%%% péri od
for rotating rotary drum5 reversibly, and a tji peri o r. 20 repeat) ng
each contr%#h¢ﬁﬁﬁﬁ r el 3eP t@eEBWFgésgﬁatFSHthgugﬁrrgﬁt g%%ﬁé%s §¥§fe% f

| aundry in each rotation. control node,, The pro Lye IR0 Ofhd1aidedy y
can be estiwREeHPAsed R tﬁ%ﬁkﬂ%ﬁﬁéﬁ%ﬁ%%oﬁheg%ﬁﬁébélaggég%brqfﬁg'degree

of dryness. ol haungl s £hhhanghythe:dgopeecebadiynese dautiihaundiar iz be
detected by using a dryness sensor, IT is also possible to detect the

degree of dryness Ofr&@é'Pngr%Qx dased orldetect i s output $Her omlgod i ng
wat er tenperature sensor 57 as shown in Fig. 3, for detecting the

t enmpgrpat Ur@oﬁfi%@EQEiBhQV\ﬂ%ﬂdrydr@d:@O@ﬁﬁﬁaged 1anaftaratei dguuséd tendsool
heat exchanger 51 and air tenperature sensor 56 as 5 shown in Fig. 4, for
det ecting tbHesledpedanr eafami rtld oneat nporaienhest te§adctdo® Fi FRSB
illustrates a control exanple of performng the initial drying control

process (Byhbef otauntizyt ef erendendyyitRy AN procédds (AFATThE PRI t1

drying control
ying further augmented by rotation of rotary drum 5. The problem,

however, can be solved in drum type washing and drying
15 machine 1 in accordance with the preferred embodiment of the
present invention by controlling the rotation of rotary drum
5 and by using agitation blades 9 provided on the inner
cylindrical surface of rotary drum 5. Since, however, there
is no water in rotary drum 5 during the drying process and
20 the moisture content in laundry decreases throughout the
drying process of laundry, the effect of agitation on
laundry by agitation blades 9 and laundry’'s displacement
movements in response to change in the rotational speed of
rotary drum 5 become different from those in a washing or a
25 .rinsing process. Accordingly, it is necessary to perform a

drying control process for preventing laundry from being
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10 ,process (B) will now be described with reference to 5A and 5B. In the
initial drying control process, a first initial rotational speed is set at
20 to 25 rpm (S3) , and a series of stages of rotating rotary drum5
forwardly for a first initial rotating period tine (e. g., 30 seconds)

(S4); 15 stopping rotary drum5 for a first initial idle period of tine
(e.g., 2 seconds) (S5); rotating rotary drum5 reversibly for the first
initial rotating period of tine (S6); and then stopping rotary drum5 for
the first initial idle period of time (S7) are performed. By repeating such

20 series g%fth%%fd ol St 8BS rbhemaSbd o S7rdoirp trme perdwdiid or éxabpde, 10
m nutes) sSet for the first initial rotation control node ﬁSS), the effect

of liftingupdaundrasintide rodatdoyal cairdoti onfbicienaty deu#es i 8Ynot
obt ai ned because rotary.drum5 is rotated at the | ow speed. Instead, 25
| aundry i silAgivtiatee iy heefaianto r rgheh deYeEY i BATF nofhedHBAEY REGIENSBf

rotary drum5, thereby uniformy heating the -21 | aundry by war m.ai.
bl own’ f r oettesi Haoies 1 ellre p@¥Y 1 6% 6@“?5?5r9r8?%ﬁ?5‘f"lirt g? (%étﬁéhegn&%f t he

first initial rotation control node, a second initial rotatj.ona is
set af 80 aXFrIIFIGHMWIST) . t%nPrﬁgﬁﬁFﬁgdr%ﬁ?%g%@e?%t a?éed 1thoePM/§F%P§ﬂ?or a
second initial rotatin eriod of tine,_(e. 2 co 10 :hen i s
st opped f oVERetPnd ‘f’gf? i aF St 8F &"per | Bé othglsr're %% g.g,gla)l g?éo%&?@?g%?).

Subsequent | rotary drum5_is,rpta i f S gdntaitial
r ot at ?ng ﬁé%/ﬁ%lﬁeri%e )c/)?u‘f“?ﬁ%??s%) Qénggghgﬁﬁﬁéééfgﬁegé?%?%hgéggcgnd initial

idle period of tj : : peati NP h8rserd@soffio&ored olirst eps afriyom
S10 to S13 for gihtré?néﬁ%g%liag (erélj%g.,ggfl ﬂlanut e? set for the second initial
rotation cgﬂtl@og npoe-H Sid) +d Bndayistuck @ffideddney chlei notiecdlonsdr f ace
of 15 rotary drum5 by being rotated at the second initial rotational speed
get s1di spegsedadusr t pet/besiinmpacht ot heuddetat evet s ald igle Atataat i phalrotary
direction. As a result, the effect of chanj([:)i_ ng laundry's position in the
direction @fuhe rotahepafbraxi Lyof ceBEBEPYL HRAMEDS| St 't Fed 02 ASTY

descri bed above, the initial drying control piroce s i,s perforned f%rertshe
pur pose of dchangi sychhé hessiclised asEMeRHTIQAF | ﬁuf’gsgé’rylrﬂrvlﬁﬁ?‘f% e

Cont ol MoAES AP ERBSShe O | 31 POPBEEAN LESATNal s GPent RS he
20 ST L e | By gl ettt ok KL iiepent
15 adequately for the drying process, soO that more efficient

drying process can be performed, compared to a case where
laundry keeps moving uniformly. Further, gince the
laundry's displacement in the rotary drum 5 changes
depending on the amount of laundry accommodated in rotary
20 drum 5, the control operation needs to be performed to
reflect the amount of laundry being handled. 1In this case,
by controlling drum driving motor 4, three different
rotation control modes employing three different rotational
speeds of rotary drum 5 are repeated in predetermined time
25 intervals, thereby causing laundry to displace different}y

in the rotary drum 5. In each of the control modes, a time
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for, a preset period of time or until the desired dryness of laundry is
detected, the above-described reference drying control process (A) is
performed. Furthernore, as shown in Fig. 6C, the final drying 5 control
process (C) may be perforned after conpleting the reference drying control
process (A). The final drying control process (C) is an air cooling process
carried out by stopping the heating of dry air by heater 20 and perform ng
the drying process by neans of only the circulation of air 10 bl own by

bl ower 15, to thereby reduce the tenperature of |aundry already
substantially grigd Sipce; AXCosthYe dtimds Ofnl @RdY Yof | 6wHOk:BEEEEREDI €
for, e.g., Clothes condition and excCessive power-consunption, a control for
transm tting fhepir gestipgogpenali om onkYe Usiing theriaid bbowatbypbhgwer
15 15 whil e stopping the heating of |laundry by heater 20 is conducted when
a detecti @hd Sropgeias bl adquesetdremels ddrarjaessmhasdbdmsadachedheThe
final drying control process (C) can be conducted according to the control
sequence isgentritcalf tleurivhty iddastnedaded nifi getaBA dndm5B. and t he 20
rotation control schene and tine period control schene identical to those
descrébed in t h¥itdf erefesedegi ngP cotitdl Procads (2B, cadn®e BiPV¥yelt As
descri bed above, the final drying controldgrocess i's, conduc

e&to h
facilitat daHEPOSFEFIARIARRE bF FRERIYYSFR ™25 16t &8F ShT G 5191 t hdRe
direction of the rotational _axis of rota dr 5 j | r nt | the

flor mat: on ]o”fu’?zé]lﬂﬁkf‘@gulﬁﬁ ! e)gt?lr?@ I%"iﬁ\digé p?% et %@e,§¥ﬁe%¥|§naekaglp)}ighg
control rocess, i s. perforimed thro fi fi.na t at ntro de in
whi ch Iagﬁﬂ$§cﬁ%?§}$%taafﬂ%%@%r¥o%%gugfuc£§%% f%ei?%ﬁe?£%§ fﬁgrééaprgﬁ}face
of rotary %Lgluﬁég andi.Lhen i spdlsper segna iﬁ@iéksdchaggle%hi ¥ RO%iitie@n tion the

di rection e“rotatronal axis of rotary drumb5; a second final rotation

cont E@' noger i Rruhireh stchen asriaol smeak | ed iseu Wased deimchet dehecagit at ed
inthe left-right and to-and-fro direction; and a third final rotation

control nodguhdrphizeldudte (eendry sk®dis iurdflor,m § exposedbral cepkedi of

whi | e. undergoi ng the air cooling operation for reducing the tenperature

t hereof . Fuothaeynoiemif,the tanei gewirgd nforortert procens ) , drwe S

reference drying control process (A) and the final drying contrql process

(O) are exBenveddh¥cetdithf tertdelaBahbavecdes @ bt € oht M8l PEEGEENE& Yot

each rotation control node as shown in Fi D, a better ryhﬂg:resul can
the

. 6
be obt ai ne8tOPRIBY cFHFHTYe W R ?héjbr%¥@g?e&oeﬁﬁ5ﬂ?5%$tt
invention, .there.is epared_a .structure faor 2Q facil.itatj (ﬁg nt
Vel on L NELE; LS. PEERRLST-Raski NS SO 2O o g e ke
control SChemi, % SaMain fig. rbealchall | L5L-d0 L0 BLEUeRlhoa LaHlry
fromescaprng into water tub 3 through the miltiple air circulation holes
39 providede9Arihe J eadcpobti @meOff10d@r ¥o the third rotation control
modes.
First, the first rotation control mode is executed and
20 drum driving motor 4.is set to rotate rotary drum 5 at a
first rotational speed (S3). Subsequently, rotary drum 5 is
forwardly rotated at the first rotational speed for a first
rotating period of time (S4) and then is stopped for a first
idle period of time (S85). Thereafter, rotary drum 5 is

25 rotated reversibly at the first rotational speed for the

first rotating period of time (S6) and then is stopped for
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25 drum5 is forned to have a spherical surface with a gentle arc. Back
filter 30 serves to slide the |laundry being -24 agitated by the rotation
of rotary drumb5 toward the front portion of rotary drum5. Back filter 30
is provided with multiple densely arranged snmall holes that allow the warm
air blown through air circulation holes 39 to enter rotary 5 drum5 easily.
The surface of back filter 30 that faces the inside of rotary drum5 is
formed as a snoothing surface that is capable of facilitating the sliding
of laundry. Though it is possible to formback filter 30 to have the
snoot hi ng tsiy fBCEsOY 1 3ENG e G &5 f at 1 8UCNSas  MetAl O d Sk, t&OrEEakg hor e
preferable to use a material having a small coefficient ©of friction stuch as
fluorine kiased 5ediaviog pol yasetakroloft calse: SEOl a NBberindl ¢ ceatsthe

5

’

surface thereof. Mreover, as shown in Fig. 1, corner cover 31 is 1

di sposed acdaididarivel caperd perseonaof, fotrarkatple 5 sucto thad +pe; i pRer
cylindrical surface of rotary drum5 and the rear surface thereof is
connect ed fyrsf cupvedingr frreied @fs|bped durfaee. dkthe Eomerexgemilgher al
surface of corner cover 31 is forned as an arc-shaped surface or a curved
20 sut f acESE g a’datErodiisty s8¢ aperhadi Rf at hinghikewst oit sl Eppage.
By the presence of corner cover 31, the laundry which is dropped fromthe
upper por TSR 1 ot arsf 5 e qor?ﬁélégi‘%‘%t PERIRYMERE ridtaat pBAVEf

rotary dr . . | aundr hich is glided on hack filter 30 can be 25
readily noﬁ?g%r?o%%%gg%]?%tr%o?w% SPanP r VOGFUm .u%{rt}ﬁo%tglhc t9F stheso
possi bl e t; ; i of - - t dru whi,.ch_connect s
t he innerlgg%ﬁﬁg%%ggP&g%? gcgﬂ%%k} e %%a%égﬁr ad%£¥ﬁ é E%%H% gﬁ%%%r%?ga

~~C' shap@uensteaghef impsial |dNgdscaaser cﬁaﬁgé 3k i Roddre; sornes: PoLLion.
installation of corner cover 31, which can be easily 5 fabricated by a

r esi 10 nol difngroweny ddbemcansi desed iy ef esableihgcause i shapss

bal ancers 34, which are di sposed at the opening portion and the rear
portion offat@myry dirwm 5 i ni®r dercergpauppd eslsy vi beatrangeassed by ttige
rotation of rotary drum5, are manufactured by a resin 10 nolding as well.
| n accor d&¥&e BAiATHE tHe Ipwsdrt mvipkedrividdscrespecsotdathet het at bbhan of

| aundry gatheriéﬁé at the lower region of the rotary drum which is slanted
to facili£3t€ tHETRd ndRend WA todBbRF 6 19aMHIFSE WPRe el 8 esaPearrdln

non'unifO%@rformed for a predetermined period of time (for example, 3
15 minutes) set in step S2 (S8).

Next, the sgecond rotation control mode 1is performed,

and drum driving motor 4 is set to rotate rotary drum 5 at a

second rotational speed (S9). Subsequently, rotary drum 5 is

forwa:dly rotated at the second rotational speed for a

20 second rotating period of time (S10) and then is stopped for

a second idle period of time (S11). Thereafter, rotary drum

5 is rotated reversibly at the second rotational speed for

the second rotating period of time (S12) and then is stopped

for the second idle period of time (S13). With regard to

25 rotary drum 5 having a diameter of about 500 + 50 mm, the

second rotational speed is set at, for example, 20 to 25
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15 drying of laundry during a drying process can be solved by setting
multiple rotation control nodes capable of obtaining different novenents of
the laundry. Through the various rotation control nodes, the |aundry can be
sufficiently agitated while changing its position in the rotary drum and 20
the effect of unfolding the laundry to mnim ze winkles can also be
obtained. As a result, any laundry does not renain in a certain area in the
rotary drum so that non-uniformdrying can be avoided and the | aundry can
be efficiently dried. 25 Wiile the invention has been shown and descri bed

Wi th respegintorhbe guebedr e thodj MBaL i olst | I dhe understpod,- 26¢,, by

those skilled in the art that vari ous changes and nodifications my be nade
Wi t hout depamipley fa@Msebenapir dhdanthe coRecd theel pegnidon@as: dedingd in
the followng clainms. 5 -27 What is clainmed is: 1. A drumtype washing
and dryi ngetact nefconpxiasiplg:, @ wéesndub hayi ag reddar T peefoanidng
front portion; 5 a cylindrical rotary drum having a bottom surface and an
openi ng arvdiedisgasyel Tataheonatentrab sodk tleat wotradtiatd onat asxi drtmek eof
is slanted toward the rear portion of the water tub opposite to the front
portidn wieraamed Yopeaf ngedfensidlyot al y theun o roErtdonadd sweed dr tie

driving notor for rotating the rotary drum wherein the washing and drying
machi ne pé??%?ﬁt‘%és%%%@%ggiHEiﬁ@uﬁﬁﬁywépeﬁhﬁd?QRﬁﬁ#@P%%o€é§§%§l%9 of

CON 1O |\ DS GRARPLYs LS, M OrhonOut o A veLSLLUP 00t
movement of rolling in the lower portion of rotary drum 5
while being agitated in left/right and to-and-fro direction

10 is obtained. As a result, the laundry is heated uniformly
by warm air blown from the lower rear portion of rotary drum
5. The second rotation control mode is performed for a
preset period of‘time (for example, 5 minutes) set in step
S2 (S14).

15 Subsequently, the third rotation control mode is
performed, and drum driving motor 4 is set to rotate rotary
drum 5 at a third rotational speed (S15). Subsequently,
rotary drum 5 is forwardly rotated at the third rotational
speed for a third rotating period of time (S16) and then is

20 stopped for a third idle period of time (S17). Thereafter,
rotary drum 5 is rotated reversibly at the third rotational
speed for the third rotating period of.time (S18) and then
is stopped for the third idle period of time (S19). With
regard to rotary drum 5 having a diameter of about 500 # 50

25 mm, the third rotational speed is set at, for example, 35 to

45 rpm; the third rotating period of time is set at, for
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15 :and perforns a drying process by controlling an air circulation and the
rotation of the drumdriving notor such that danp air in the rotary drumis
di scharged and returned to the rotary drum after being dehum dified and
heat ed, the drying process having at |east a reference drying control 20
process for controlling the rotation of the drumdriving notor such that at
| east three kinds of rotation control nodes are repeated for predeterm ned
time periods, respectively, the respective rotation control nodes having a
different rotational speed of the rotary drum capabl e of 25 producing

di f f er entedigpl acement sepyedent sofd [tthmdeyird tiE o gpar yodr oih hyinteheis
rotation of the rotary drum and each -28 rotation control node having a
rotating peti ad,antbrmanekdinelper i2odeagfortdre. r darg desmlftorofegedr forminmnal
direction with respect to each rotational speed. 5 2. The washing and

dryi ng mathenghatdckaitmtionvrsrainelt modfyilvguphotess ¥ LFEe@rubakh ghhe
initial drying,control_process faor controlling the rotation of the drum
driving nbPBRELANGA iHiXG 1T agé FFORAY dFYPRg Sprifedsds LHHPRRFET eFCR he
initial drying control process has a _plurality of rotation_control 10 nodes
whi cl? ar e¥ @ﬁgépng? é%%% %d‘@ﬁ?ﬁiréggt W?hﬁxber?%dgﬁﬁ?egﬁgggfyél%?t%. The
washi ng and _dryi ng chipe of . claim1, i.n..t ryi rocess her
has a fingFeagéf tﬂgn tile 1ne9%f%5cPwh%E%€}lﬁq§éi fgié% ?8 {H%E

ng control process or controlling the Tdtatron of the

drum dri V%g?,i@fﬂ%ﬁr SHE ég%f acful tli'amri&,_i}}yogt:u&%g a\?é?@igé’fhr/o'a_rf@dﬁﬁe are

repeat ed ~preset tine periods, respectively an or controlling the _
heating of 5gihEeY atd ofn 8F5rmapd WpekRIEN theydinak i gr Wikt ot ®l rHEQEPSS IS

repeatedly executed in a final stage of
drum 5, thereby facilitating the drying process. The third
10 rotation control mode 1is repeatedly conducted for a
predetermined period of time (for example, 5 minutes) set in
step S2 (820).

The first to the third rotation control mode are

repeated for the predetermined time periods during the
15 drying process (S21). Further, the sequence for performing

the first to the third rotation control mode is not limited

to the example illustrated in Figs. 5A and 5B, but can be

changed 1if necessary. Furthermore, it 1is preferable to

prepare at least three different rotation control modes, and
20 more than three is more preferable.

As described above, the drying process is performed
through the first rotation control mode in which laundry is
stuck on the inner cylindrical surface of rotary drum 5 and
then is dispersed while undergoing position changes in the

25 direction of rotational axis of rotary drum 5 in the first,

the second rotation control mode in which the laundry is
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20 the drying process. 4. The washing and drying machine of claim1,
wherein the drying process further has an initial drying control process
for controlling the rotation of the drumdriving notor such 25 that a
plurality of rotation control nodes are repeated for preset tine periods,
respectively, and a final drying -29 control process for controlling the
rotation of the drumdriving notor such that a nmultiple nunber of rotation
control nodes are repeated for a predeterm ned tine, respectively and for
controlling the heating of circulation 5 air, the initial and the final
dryi ng corbnldledprgessesrieidigupesf onde: iunderdgoihdgakgitatdcandira thaal
stage of the drying process, respectively. 5. The washing and drying
machi ne ofl edy rahtofarnd atosadifroodd remhepai n aad rdrsi thond f rohedidryi ng
control process to a next drying control process is controlled based on

el apsed ticmmtafolt eode yilmg Wrbdesshee lapmelniash n§nad@rayi rRrPrRReH nkoof

any one of clains 2 15 to 4, wherein a transition froma dryi ont ol
process t 608 A@AY FAE RY Voht FHFE Hroc L TERE R | %%Eﬁ%e FHetection

f the d d .of .the | dry. 7. -.Th hi dryi TRchi

of ‘any one of cRAFRELGN30% 0 PN % PHvATorar L SUERACBE ERERFBtat i on
trol d ti [ fcti - iLdl ' f sbkpe; h

Forat fon GOMTAI! nbfe Tartahoht Fht &t I DT i Thct or “ani s Peaer L1 0R | me

are set basgi.A) e Rt aoliA8% | APy SEGOPBRIZE bt BR FRbAr ¥adrum
it is also possible to perform an initial drying control
process (B) and/or a final drying éontrol process (C) before
10 and after the above-described rotation control (A), which is
to be referred to as a reference drying control process (A)
hereinafter, as shown in Figs. 6B to €D. Specifically, it
is possible to divide the drying process into multiple
stages and perform several rotation control médes according
15 to the control sequence described in Figs. 5A and 5B in each
stage, wherein a rotational speed, a time period for
rotating rotary drum 5 forwardly, an idle time period for
stopping the rotation of rotary drum 5, a time period for
rotating rotary drum 5 reversibly, and a time period for
20 repeating each control mode are set to correspond to the
current dryness state of laundry in each rotation control
mode . The progressive drying of laundry can be estimated
based on the detection of the time elapsed or the degree of
dryness of laundry. Although the degree of dryness of
25 laundry can be detected by using a dryness sensor, it 1is

also possible to detect the degree of dryness of laundry
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hown in Fig. 4, for detecting the temperature of air blown
into air heating duct 19.

Fig. 6B illustrates a control example of performing
the initial drying control process (B) before the reference
drying control process (A). The initial drying control

10 process (B) will now be described with reference to 5A and
5B. In the initial drying control process, a first initial

rotational speed is set at 20 to 25 rpm (S3), and a series

of stages of rotating rotary drum 5 forwardly for a first

initial rotating period time (e.g., 30 seconds) (S4);
15 stopping rotary drum 5 for a first initial idle period of
time (e.g., 2 seconds) (85); rotating rotary drum 5

reversibly for the first initial rotating period of time
(S6) ; and then stopping rotary drum 5 for the first initial
idle period of time (S7) are performed. By repeating such
20 series of control steps from S4 to S7 for a time period (for
example, 10 minutes) .set for the first initial rotation
control mode (S8), the effect of lifting up laﬁndry in the
rotational direction of rotary drum 5 is not obtained
because rotary drum 5 is rotated at the low speed. Instead,
25 laundry is agitated in left and right direction in the lower

region of rotary drum 5, thereby uniformly heating the
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rotary drum 5.
After completion of the first initial rotation control
mode, a second initial rotational speed is set at 80 to 12
5 rpm (S9). Then, rotary drum 5 is rotated forwardly for a
second initial rotating period of time (e.g., 2 seconds)
(810) and then is stopped for a second initial idle period
of time (e.g., 1 second) (S11l). Subsequently, rotary drum 5
ig rotated reversibly for the second initial rotating period

10 of time (S12) and then is stopped for the second initial
idle period of time (813). By repeating the series of
control steps from S10 to 813 for a time peried (e.g., 1
minute) set for the second initial rotation control mode
(S14), laundry stuck on the inner cylindrical surface of

15 rotary drum 5 Dby being rotated at the second initial
rotational speed gets dispersed due to the impact of sudden
reversal of rotational direction. Ag a result, the effect
of changing laundry’s position in the direction of the
rotational axis of rotary drum 5 is obtained.

20 As described above, the initial drying control process
is performed for the purpose of changing the position of
laundry in rotary drum 5 in the rotational direction thereof
by performing the first initial rotation control mode and
the second initial rotation control mode, given that the

25 laundry is wet and, thus, it is unlikely to be wrinkled.

After repeating the initial drying control process (B)
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5 control process (C) may be performed after completing the
reference drying control process (A) . The final drying
control process (C) is an air cooling process carried out by
stopping the heating of dry air by heater 20 and performing
the drying process by means of only the circulation of air

10 blown by blower 15, to thereby reduce the temperature of
laundry already substantially dried. Since excessive drying
of laundry  is not preferable for, e.g., clothes condition
and excessive power-consumption, a control for transmitting
the air cooling operation only using the air blown by blower

15 15 while stopping the heating of laundry by heater 20 is
conducted when a detection is made as to a preset level of
dryness has been reached. The final drying control process
(C) can be conducted according to the control sequence
identical to that illustrated in Figs. 5A and 5B, and the

20 rotation control scheme and time period control séheme
identical to those described in the reference drying control
process (A) can be employed.

As described above, the final drying control process
is conducted to facilitate the position change of laundry in

25 rotary drum 5 in the direction of the rotational axis of

rotary drum 5 while preventing the formation of wrinkles on
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which laundry is first allowed to be stuck on the inner
cylindrical surface of rotary drum 5 and then is dispersed
5 while changing its position in the direction o©f the
rotational axis of rotary drum 5; a second final rotation
control mode in which the laundry is rolled in rotary drum 5
to be agitated in the left-right and to-and-fro direction;
and a third final rotation control mode in which the laundry
10 is uniformly exposed to cool air, while undergoing the air
cooling operation for reducing the temperature thereof.
Furthermore, if the initial drying control process (B),
the reference drying control process (A) and the final
drying control process (C) are executed according to the
15 above-described control sequence of each rotation control
mode as shown in Fig. 6D, a better drying result can be
obtained.
In accordance with the preferred embodiment of the
present invention, there 1is prepared a structure for
20 facilitating the movement of laundry in rotary drum 5 in
addition to the above-described rotation control scheme. As
shown in Fig. 1, back filter 30 for preventing laundry from
escaping into water tub 3 through the multiple air
circulation holes 39 provided on the rear portion of rotary

25 drum 5 i1s formed to have a spherical surface with a gentle

arc. Back filter 30 serves to slide the laundry being
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portion of rotary drum 5. Back fllter 30 is provided with
multiple densely arranged small holes that allow the warm
air blown through air circulation holes 39 to enter rotary
5 drum 5 easily. The surface of back filter 30 that faces the
inside of rotary drum 5 is formed as a smoothing surface
that is capable of facilitating the sliding of laundry.
Though it is possible to form back filter 30 to have the
smoothing surface by using a material such as metal or resin,
10 it is more preferable to use a material having a small
coefficient of friction such as fluorine based resin or
polyacetal or to use such a material to coat the surface

thereof.
Moreover, as shown in Fig. 1, corner cover 31 1is
15 disposed around the corner portion of rotary drum 5 such
that the inner cylindrical surface of rotary drum 5 and the
rear surface thereof is connected by a curved surface or a
sloped surface. The inner peripheral surface of corner
cover 31 1is formed as an arc-shaped surface or a curved
20 surface serving as a smoothing surface having a high level
of slippage. By the presence of corner cover 31, the
laundry which is dropped from the upper portion of rotary
drum 5 due to the agitation by the rotation of rotary drum 5
and the laundry which is glided on back filter 30 can be
25 readily moved f£o the front portion of rotary drum 5.

Although it is also possible to form the corner portion of
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of installing corner cover 31 in the corner portion,
installation of corner cover 31, which can be easily
5 fabricated by a resin molding, would be considered more
preferable because ring-shaped balancers 34, which are
disposed at the opening portion and the rear portion. of
rotary drum -5 in order to suppress vibration caused by the
rotation of rotary drum 5, are manufactured by a resin
10 molding as well.

In accordance with the present invention described so
far, the problem of laundry gathering at the lower region of
the rotary drum, which is slanted to facilitate the loading
and unloading of laundry, while resulting in non-uniform

15 drying of laundry during a drying process can be solved by
setting multiple rotation control modes capable of obtaining
different movements of the laundry. Through the various
rotation control modes, the laundry can be sufficiently
agitated while changing its position in the rotary drum and

20 the effect of unfolding the laundry to minimize wrinkles can
also be obtained. As a result, any laundry does not remain
in a certain area in the rotary drum, so that non-uniform
drying can be avoided and the laundry can be efficiently
dried.

25 While the invention has been shown and described with

respect to the preferred embodiment, it will be understood
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and scope of the invention as defined in the following

claims.

~27-



10m@ 10%m& () - 10%m& ()-L
" 10%1& () - MQ WU3bCO@ FUA0% \ & ()-)! FUL0UXX&' ()-)! &FYA0% f & ()-)! +FUdL0%KKE' (
)-) ! OFYA0%p& ()-)! FYd0%8&&&' ()-) def gb@@ ! F$10%&' () - 10%g& () -

3"10%g& ()-3"10%& ()- 10@ 10@ 10@® 10%@& ()-/ o} k} [ <b@@ &' 10%g&’ () -

| FA%0%&. () -s! FA%0% ()-SsF10%é& ()-4%0%é& ()-! 4% 0% ()- 48 abaB7@@ 10g;
109g& ()-37 "109%g& ()- / 9Y40%g& ()-'/ 940%& ()-,

109%g& ()- Y("10%& ()-bcdDQ a?@@ 10g! 4! 940%@@& ()-!! 9%40%a& ()-!+
0d0%@EE ()-!}$10%& ()-!$10%& ()- 10g 10g"z[a?@@ 10g! 4! Y%AO%@EE ;

10%@R () - RhbY OUA-&a()Inddar&'d 94 09KK& () - | C&* | Y4 0%aE® () -!!

1. A drum type washing and drying machine comprising:
a water tub having a rear portion and a front portion;
5 a cylindrical rotary drum having a bottom surface and
an opening and disposed in the water tub such that a
rotational axis thereof is slanted toward the rear portion
of the water tub opposite to the front portion where the
opening of the rotary drum is formed; and
10 a drum driving motor for rotating the rotary drum,
wherein the washing and drying machine performs
washing, rinsing and water-extracting processes by
controlling water supply into and drain out of the water tub
and by controlling_the rotation of the drum driving motor,
15 and performs a drying process by controlling an air
circulation and the rotation of the drum driving motor such
that damp air in the rotary drum is discharged and returned
to the rotary drum after being dehumidified and heated, the
drying process having at least a reference drying control
20 process for controlling the rotation of the drum driving
motor such that at least three kinds of rotation control
modes are repeated for predetermined time periods,
respectively, the respective rotation control modes having a
different rotational speed of the rotary dfunl capable of
25 producing different displacement movement of laundry in the

rotary drum by the rotation of the rotary drum, and each
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rotation control mode having a rotating period and an idle
period of the rotary drum for each rotational direction with

respect to each rotational speed.

5 2. The washing and drying machine of claim 1, wherein the
drying process further has an initial drying control process
for controlling the rotation of the drum driving motor in an
initial stage of the drying process, and wherein the initial

drying control process has a plurality of rotation control

10 modes which are repeatedly executed for preset time periods,
respectively.
3. The washing and drying machine of claim 1, wherein the

drying process further has a final drying control process
15 for controlling the rotation of the drum driving motor such
that a multiplicity of rotation control modes are repeated
for preset time periods, respectively and for controlling
the heating of circulation air, and wherein the final drying
control process is repeatedly executed in a final stage of

20 the drying process.

4, The washing and drying machine of claim 1, wherein the
drying process further has an initial drying control process
for controlling the rotation of the drum driving motor such
25 that a plurality of rotation control modes are repeated for

preset time periods, respectively, and a final drying
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control process for controlling the rotation of the drum
driving motor such that a multiple number of rotation
control modes are repeated for a predetermined time,
respectively and for controlling the heating of circulation
air, the initial and the final drying control processes
being performed in an initial state and a final stage of the

drying process, respectively.

5. The washing and drying machine of any one of claims 2
to 4, wherein a transition from a drying control process to
a next drying control process is controlled based on elapsed

time of the drying process.

6. The washing and drying machine of any cne of claims 2
to 4, wherein a transition from a drying control process to
a next drying control process is controlled based on a

detection of the degree of dryness of the laundry.

7. The washing and drying machine of any one of claims 1
to 6, wherein a rotational speed of each rotation control
mode, a rotating period of time and an idle period of time
for each rotation control mode for each rotational direction,
and a repetition time are set based on the amount of the

laundry accommodated in the rotary drum.
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