~e3ed_ZZ[|]"]1<"6_Td tydv 1 o~~w~r DRUM TYPE WASHI NG AND DRYI NG MACHI NE
Field of the Invention 5 The present invention relates to a drumtype
washi ng and drying nmachine incorporating therein a rotary dr i ed in
a water tub thereof such that its rotational axis is decmmlwﬁﬂwﬁ%ﬂlmt he
rear portion of the washing machine. 10 Background of th

Referring to Fig. 8, there is shown a conventional drumtype*usti ng

machi ne. As shown therein, housing 67 of the washing machi ne includes water
tub 63, and rotary drum 61 is 25 disposed in water tub 63 such that the
direction of its rotatgronalTaxt syasghee i aomtsk ¥ yNerMeclENE By openi ng door
64, which is installed at a front portion of housing 67, laundry is |oaded
into rotary drum 61 t hrough | aundry | oadi ng/ unl oadi ng opening 68 formed in
the front portion of water tub 63 to face 20 door 64. Then, when rotary
drum 61 Hizldt ioferthe Iwvemneidy drumdriving notor 65, the laundry articles
inrotary drum6l are lifted up by agitation bl ades 66 di sposed on the

i nner cylindrical surface of rotary drum 61 and drop down upon reaching a
specific height, thereby underqgoi ng %o ndi ng notions 25 é{see Japanese

Pat et Lai d- OPGR APATTH | GRVRBC1GHo F64GHCS0 0 22 ( 24N, thPE Wophing and,
By adding a drying, function _to _the dr type washi machi he havin h
above- dé%@'rlirb%dm%gm’flaurléltcioglp,orgt&rrﬁnlﬁr%%%epjv%s‘?‘li ﬁaggﬁ}f glrrﬁmng lr’r%ﬁ:%l&née i
capabl e of [.n a t onpl.eti o ext r.act. ﬁfé& or
drying V\%tw%f%lfhgg%%%%ﬁ gﬁggr t%?lgﬂtl alf%prLo%g%g@égétlje)r%:{é%caln&g%@é%a I zed.
Speci fi Galyyrg bynd OF8h POpaPL 8bh 6T eHbal,heRi fBapA_hiher, exhausting danp air
inrotary drum 61 disposed in water tub 63 thfough drum perforations 62

di sposed on the inner cylindrical surface of rotary drum 61, running thus
exhausted danp air 10 through a dehum dification unit to thereby dehumdify
t heodanBatkgrdendi off thasIdebutidnfied air by a heating unit and
recirculating thus heated air back into water tub 63, the washi ng nmachi ne
can al so have the function of drying |laundry accommbdated in rotary drum
61.

Referring to Fig. 8, there is shown a conventional drum
type Washing machine. As shown therein, héusing 67 of the
washing machine includes water tub 63, and rotary drum 61 is

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

20 door 64. Then, when rotary drum 61 is driven to rotate by drum
driving motor 65, the laundry articles in rotary drum 61 are
lifted wup by agitation blades 66 disposed on the inner
cylindrical surface of rotary drum 61 and drop down upon
reaching.a specific height, thereby undergeoing pounding motions

25 (see Japanese Patent Laid-Open Application No. 9-215894, pp. 2

to 6, Fig. 1).
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“15 Si‘nce, however, the conventional drumtype washi ng machi ne or drumtype
washi ng and dryi ng machi ne enploys a structure of disposing the rotary drum
horizontally and carrying laundry into and out of the rotary drumthrough
an opening provided in the front surface of the washing machine, 20 the
user has to bend down to |oad and unload |laundry articles; this is not only
i nconveni ent but also unsuitable for a small place. To solve the problens,
it has been suggested to have the rotational axis of the rotary drum
slanted, while raising the opening of the rotary drum to thereby
facilitate | Byi rggdmand udtpadgngofcd asmndry apet r@rﬂuﬁstﬁ}ﬂ@t L,ggh%gt he
drum type washing and drying machine in a snmall space (see Japanese -2
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regard to the conventional drumtype washing and drying machi ne, however,
there i ¥3AB1BPt i R ofdey D f ackkdsiei ngapabiledryf nglmainse lspeciryi cakt ¥r
adequat e foi n innerwear that is nost frequently used in everyday life.
Thus, sFRER ﬁﬁlPﬁnéPaé%rW%%%rt%X%Eaﬁbsﬁ%dpépcéﬁse@riﬁhaﬂhupewetiohothasse
gener al f.as a standard,course, it frequently happens that various
tygis o%nggHaryé%repﬁfgéau%PFh O GEFTer VBRFUSRCE he CRO r drar yrdalhped.

t her eby I L iffiqult.to performan,.optimum washing or drying process
f or thesggé%Fgcé%%?én-k)de ?%ﬁ%ﬁl ar 2 Fufther SHHCURE LBt ar§hpnas | stor

sl ant ede¥hk e 0 fihe horj | directiqn, an innerwear |aundr

i ncl udi ng ngﬁ5§? egéfkéééﬁengf%§9§$2h%?P&v§Fuﬁé?PPEﬁﬁ%Jfb B upt tg%he
15 | owethpoughoA i ther Tt 36y Wwn  Jhi depcy @f lﬁ&dr o pile yp in
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a resul surfachasobheentdirff i dulin ten satushaebor t his Wasth ANk & Y agagh gyery

l aundry item 20 Summary of the Invention

10 through a dehumidification unit to thereby dehumidify the damp
air, heating thus dehumidified air by a heating unit and re-
circulating thus heated air back into water tub 63, the washing
machine can also have the function of drying laundry
accommodated in rotary drum 61.

15 Since, however, the conventional drum type washing
machine or drum type washing and drying machine employs a
structure Qf disposing the rotary drum horizontally and
carrying laundry into and out of the rotary drum through an
opening provided in the front surface of the washing machine,

20 the user has to bend down to load and unload laundry articles;
this is not only inconvenient but also unsuitable for a small
place. To solve the problems, it has been suggested to have
the rotational axis of the rotary drum slanted, while raising
the opening of the rotary drum, to thereby facilitate loading

25 and unloading of laundry and the installation of the drum type

washing and drying machine in a small space (see Japanese



It is, therefore, an object of the present invention to provide a drumtype
washi ng and dryi ng machi ne whi ch provides an option for an innerwear
washi ng and/or drying course for 25 perform ng an operation control
adequate specifically for the washing or the drying of an innerwear in a
slanted rotary drum _3_ In accordance with a first preferred enbodi nent
of the present invention, there is provided a drumtype washi ng and dryi ng
machi ne i ncluding: a water tub having a rear portion and a front portion; a
cylindrical rotary drum having a bottom5 surface and an openi ng and
di spose@atBnthe.adal-@pdnllnspicdhbbn aNsot abiborak3asi7s tdrer edftosssl anyed
toward the rear portion of the water tub opposite to the front portion
where thBe.opening of the rotary drumis formed; a drumdriving notor for
rotating the rotary drumy and an input setting unit for setting 10
operation colfsiels gfegans mhehi Hee tdrnvaigutornsel t dEgTunFYPE nctaghiip agnd
i nnerwear washi ng_and/or drying caourse in which an operatiqn control for
the wasRIHgEendRGPiMFe BINHEOf §IMHe? wear P sORLi BRabf ESFPG pert ¥RRedng
wherein the washing and dryi ng. machj ne perfornms_washing, rinsing _and ,
wnter - gt SV T e PO T Saf 6F  ShponperREa kS 4Fn
out -of the water tub.and by controlling the rotation of_the drum.driving
not or, Ik8*ta ﬁﬁqﬁfﬁﬁ%keéﬁy%§ c%%tr%ygfﬁgaﬁn a%%eéircu %PFOn and“the®"
rotation. of r drd vi u t anp, aLy | ar Lumi s
di schar gggle%%rrgtﬁ%edeot ogtgh(ra%‘r%tﬁ%éy% 0 %?%?nga;&?]erééei%é e {J(?ln& diC iugggand
heat ed. gl ct3@ 18008 CONT L OUkahiiaRd YRE&d heid nﬁﬁé%@@aﬁt!‘@sﬂh?ﬁeﬁgd/ﬂ?x&t
dryi ng Course adequate specially for an innerwear that is nost frequently
used i nvaveydaycypée bs pradied aseamiceer avitm eadr Sewrgfrvdier diumechgpe
washi ng and drying machi ne, 25 cleaning efficiency of a nostly cotton-nade
i niner wearteary rumprovedebandakihgciientdividsiinig arml/ per foyinngnopetatmiumn
can be -4

- washing or drying process for the mostly cotton-made innerwear.

Further, if the rotary drum is slanted with respect to
the horizontal direction, an innerwear laundry including many
items, each having a small volume, tends to pile up at the

15 lower portion of the rotary drum. This tendency of laundry to
pile up in the lower area is further augmented by the rotation
of the rotary drum. As a result, it has been difficult to

satisfactorily wash and dry each every laundry item.

20 Summary of the Invention

It is, therefore, an object of the present invention to
provide a drum type washing.and drying machine which provides
an option for an innerwear washing and/or drying course for

25 performing an operation control adequate specifically for the

washing or the drying of an innerwear in a slanted rotary drum.



performed without suffering fromthe problemthat an innerwear |aundry

i ncluding many itens, each having a small volune, is piled up at the | ower
rear portion of the rotary drum In accordance with a second preferred
enbodi ment of the 5 present invention, there is provided a drumtype

washi ng 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
openi ng and di sposed in the water tub such that a rotational axis thereof
is slanted toward the rear portion of 10 the water tub opposite to the
front portionInhexecdhdaopenwighofat He meat apye flenreds endrodkidnerer dofimthe
driving notor for rotating the rotary drum and an input setting unit for
setti ng myEereatti onnventses, ofthde nashipwovidesl | apdrusettype waishingclamdi ng
an innerwear washing and/or drying course in which an 15 operati on control
for the dwsHichgnamitine ihelddyndgy of WBRET| AHEr WAYE NPs dadtedtatiulign and
performed, wherein the washing and drying nmachi ne perforns washing, rinsing
and wat ér - EXPR&ct PREE HPBE et eSYBY PEGHERG | TR ML &1 Wlip Ry it oaa?RPtd:r%‘t‘? n

out _of the water_tub_and by .contro]ling the rotation of th rumdgriwvi 20
Tot B | AR yiHY BRoCREEIRg GO UG hrih 1hE | FRGREL RO e Hed
rotation of the d riyi r.su i r.in r vy dr i's
di schar gaedr%tna T2 %ujénngel)éi%/oggﬁggégt érgyggrah%ggf g%%brg r%lede%%ﬁn: (ﬁocérﬁ:rel(frgn
heat ed, | I U OEESEnal hpinGode | 8RS hn@xkeitEnase g ng
control %@%cﬁ%ggg\gﬁ?@r CHclyodnct%r]lotIpifi ng tﬁe rotati g% of the drt]jm J’r ievi g rmr%gor
such thatr apb urstdty @bumotat Eekmeant LOlIriRARS iaied eRadrdEdPratfating
predeterm ned tine periods, respectively, the respective rotation control
modes hawieng Bothhf§er@ptimi ot ahtionah speedtof stehe imet arynhidy unienpadd tes ig
produci ng different displacenent novenents of laundry articles in the
rotary drpewdyidme Sownsasi onf ofthde matlainye dr uphe anthsach setatiion wot r ol
nmode having a_rotating period and an idle period of the rotary drum for
each rotHtqbidingi 2eciNBATVERT cHERNLHTaBNENEK SPYEAT IGPURER B WiksH! P an
I nner wear Iaun,dr]{ including a rel atively Ialrs‘ge nungzr of items, each having
0

a smal | SRFEMEC Fﬁnér%?arf)?rdrtﬁﬁ%i‘ﬁ?rgl? 1 aRPRA°Tt h&PCauft¥i g t i es
tend to pil in.a | t] f 1 tary. d Ther ef '
the abovE RERITHtr AL G- BY perd bri RETAOFBESLi SRCort of PEUCHIPRGE (dns
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be solved, and warmair is allowed to be own to every part of the |aundry
arti cl eswanéf ot by anfhusy sentudli ong dhyl ngpgearicr nefceheamhien plEeMmerised,

t hereby achieving a high efficient drying 20 operation. In the above

confi gurreetian, andaddidiwing oprheesef dyermmntdryd higng oanr elipratcess] ataon
initial drying control process can be provided for controlling the rotation
of the crrgn Bhevire§aswdsr afuchhe hdrumuldnipliag eiennseoht toktnodew o

r epeat ed, 25§gor a predetermned tine periaod, in the initial stage of the

dryi ng ptocE8s. TRFArY S LH F4PCHRTEIR% Y oF S5HEHESk e£F ofhEp Totary
20 drum after being dehumidified and heated.

In the above configuration, since the innerwear washing
and/or drying course adequate specially for an innerwear that
is most frequently used in everyday life is provided as an
operation course of the drum type washing and drying machine,

25 cleaning efficiency of a mostly cotton-made innerwear can be

improved, and efficient washing and/or drying operation can be



laundry with high water content can be carried out. Further, in addition to
the reference drying control process, it is also possible to set an initial
drying control process for controlling the rotation of the drumdriving
notor 5 such that nultiple rotation control nodes are repeated for a
predetermned tine period in the initial stage of the drying process and to
set a final drying control process for controlling the rotation of the drum
driving notor such that nmultiple rotation control nodes are repeated for a
preset tinme 10 period, for controlling the heating of circulation air in

t he finatestagedfwibeodtyisng fprdoessfroks t@he esubblefm ¢hwiti rAmoi tierwent i al
and final control process, a drying operation and an agitation control can
be perf okawreftaséiconding deajree iokmdn yiess) ohavanadry. smalFumadaime  sivee
the dryness of laundry can be estimated fromel apsed tinme of the drying
process,P1Hd iRt thlem Fevart hearnpPeraiodr 9fnfheokPEBEYpASEEss to t he

efeence S Yund Coni gl BOtses 00 to Lhe Ll Sy npeaniel mrecsss
lt, th trol h b imlified. . Furt b trolli
el B L TRISTE, PO P8 SHTLLLL S T OBt oD SOkl Lgo
dryi the fi i I th
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det ect ed, drpgness gbrtadpdr Vs calibg fardor medeary Biieh BPrseiipt bonv&icdhe
Drawi ngs The above and ot her objects and featurés of the present invention

wi |l beconer appaseat ahr emeied dddviigpsleseript tha Yadlerpriafierd@sh that
enbodi ments given in conjunction with the acconpanyi ng drawi ng, in which:
Fig. 1 is soctaossnskchakbdnakherewfi lilsusiikaitiedy tichea rebnflieguredt opof i omi of
conponents of a drumtype washing and drying nachine in accordance with a
pr éPer r edhenatkirefulofopes e pkeséite ifiwart ipprtion where the opening

of the rotary drum is formed; a drum driving motor for rotating
the rotafy druh; and an input setting unit for setting
operation courses of the machine, the input setting unit
including an innerwear washing and/or drying course in which an
15 operation control for fhe washing and/or the drying of the
innerwear is automatically performed, wherein the washing and
drying machine performs washing, rinsing and watér—extracting
processes by controlling water supply into and drain out of the
water tub and by controlling the rotation of the drum driving
20 motor, and 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 innerwear drying
process of having at least a reference drying.control process
25 for controlling the rotation of the drum driving motor such

that a plurality of rotation control modes are repeated for



'Figf32 shows a perspective view illustrating an external appearance of the
drum type washing and drying nmachine in accordance with the preferred
enbodi ment of the present invention; 15 Fig. 3 presents a cross sectional
view illustrating a drying process and relevant conponents of the drumtype
washi ng and drying nmachine in accordance with the preferred enmbodi ment of
the present invention; Fig. 4 sets forth a plan view of a heating duct
which is 20 one of the conponents used in the drying function; Fig. 5
offers a plan view illustrating a configuration of a console; Fig. 6

depi ct s rrdsiedeedirt amtiildeust patiogsa cordspgurtatiedrny of aheontrédpestiwb
Figs. 7Ato 7C are a flow chart that describes a rotatlon"contro! sequence
duri ng &FU3HIRS pFeeessl amfley havihng. a8 dif fexmussreestional wpewdf af a
configuration of a conventional_ drumtype washing and drying nachi ne.

Det ai | edTSesEPEFEYonBIMt Herpriet@r (fd ExpEurraat sdb5f ferant efdiremorcanerrt g.
1, there is de crigﬁg ﬁlcon i guration of najor conponents of drumtype
chi

washi ng "and §ihg HEIY n Ao tEficel Wi thhe p?‘@?b%’glf igﬁ@%o&}?edmh%f
j ; L i h h i t . supported on a
Sueoner S AT REtnd DU AR DS P FEhT Sk PR Gk T

suspensi on structure (not showd),

bot t om Hyfia6e 4 Srot SPPEUdpkR 1WAl &lnd %d@%é{”i&gl LY cyat q_crottaurgl %tr%gld
rotary drum 5 are di sposed such that their openingsS are positioned a
front for each rotational direction for each rotational speed.

In case of washing an innerwear laundry including a
relatively large number of items, each having a small volume,

10 in a rotary drum which is slanted, the laundry articles tend to
pile up in a lower rear portion-of the rotary drum. Therefore,
in the above configuration, by performing a rotation control
such that the laundry articles are dispersed uniformly in the
wider range of areas of the rotary drum and can change their

15 positions therein, the problem of the laundry’s being piled up
at the lower rear portion of the rotary drum can be solved, and
warm air is allowed to be blown to every part of the laundry
articles uniformly. Thus, non-uniform drying performance can
be prevented, thereby achieving a high efficient drying

20 operation.

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 drum driving
motor such that multiple rotation control modes are repeated

25 for a predetermined time period, in the initial stage of the

drying process. As a result, an agitation control adequate for



.portion of housing 2 while the bottom surfaces of water tub 3 15 and rotary
drum5 are disposed at a rear portion of housing 2. Further, rotary drum5
is slanted such that its rotational axis Ris declined toward the rear
portion of housing 2 at a specific angle A with respect to the horizontal
direction H Rotary drum5 is driven to rotate by drumdriving notor 4 20
installed at the rear portion of water tub 3. Water tub 3 incl udes
cylindrical main body 3a having a bottom surface and Iid 3b connected to
mai n body 3a, wherein Iid 3b of water tub 3 extends in the negative radial
di recti dreyridmy ,widwadrigh heattentes)tént pecaviloe t¢aovndeg dbaddi ng/ unl oadi ng 25
opening 11 through which laundry is |oaded into or unl oaded fromrotary
drum 5. Furthéprtblesr 8ihs hddibibad te iweti nezfexence suidfwicey 2adromeEd at
a front surface portion of housing 2 such that it faces_laundry .

| oadi ng/RENGHRS nglopéBi ig SOL. P2ty EanSiSéE |Badedirhed Srvdmboassd talom
rotary drum5 after door 8_is opened. Further, by form ng door 8 partially
or enti MASFS i 1P aCPPARSParBAL thgt At I Aher T nsRBe s S ndr MRS an

b [ d f tside.. . bel | 13, which i d f fl_exi bl
of okt ¢ it TP LGt fr DR HAndry Fodar ROFENI GXA n BRR o ok, =
Accor di . i sed, .1 hejnner. d |

o1 cosur 2 N BEE L0 W £ 1 oF BT v 15 {6 PREr oy breven i

spl ashed, wet&ds byahde totatdeen of rofaly dasmsgfreBhEwani g Qs nat®yy tub
3. As described. above, by having rotary drum 5 slanted andinstalling door

8 on housditgrdl Tihd aeget herapeivgodl vt adyudr dPi%ird00fiook S shighSathdto
face a user's face when a user 15 stands in front of drumtype washing and
dryi ng maclhi ingld, randt ioadcngtand waddeadiarg afepeatned yfoan ab@rerioruireg

Wi t hout the user having to bend down. Further, installation of drumtype
wadhi ng reedi et yi Hgr nechitre 1l iing aclsemeheaspage ofe.ql ycblathroonpinhéne the
conventional_vertical washing machine is typically 20 installed, becones
easi er bekdisesShag9en®la *éh@a%éwé@gswwe%- f r Bt Sof ro@dshE ngLmeiiriaiing s
no | onger. required., Th rg%fr . drun1t¥pe washi ng and dryi ng machine 1 can
be confi el tbIne & ¥ of OBVERL a PEREFF Sho s e“ W R PREEEF 18Facd

VL oo gk REpho B 0T h AU od otk o Ui g2 70, 23,0050, L
drun15.J@yﬁggg,ofkggugg}§'disposed -10
15 Further, since the dryness of laundry can be estimated
from elapsed time of the drying process, the transition from
the initial drying control process to the reference drying
control process and to the final drying control process can be
controlled based on the elapsed time of the drying process. As
20 a result, the control scheme can be simplified.

Furthermore, by controlling the transition from the
initial drying control process to the reference drying control
process and to the final drying control process based on the
degree of the dryness of laundry, a control corresponding to

25 the detected dryness of laundry can be performed.



to be substantially concentric with laundry | oadi ng/unl oadi ng openi ng 11.
Since there is an optinum di aneter of door 8 with respect to, e.g., an
installation space of washing and drying machine 1, the dianmeter of door 8
is smaller than that of the 5 - rotary drum opening. Further, since the
size of laundry | oadi ng/unl oading opening 11 is determ ned based on the

di aneter of door 8, the dianeter of |aundry | oadi ng/unloading opening 11 is
also forned to be smaller than that of the rotary drumopening. |If |aundry
| oadi ng/ unl oadi ng opening 11 and door 10 8 are disposed such that their
cent er s Farie fp@xddmined above the Dodwinganal axis of rotary drum5 as

descri bed, the blind spot area is nade snaller when the inside of rotary
drum5 is |ooked into through | aundry | oadi ng/ unl oadi ng opening 11 after
openi ng door 8. Thus, l|aundry acconmodated in rotary drum5 can be 15
observed wi t h6he BEaE haddedthesmakiset Thenrdf freatunes sohi §hey rRrASend y
that a user fails ~to_take out any |laundry article _inside rotary drum5.
Particm%ﬂﬂ%ﬂt%ﬁnsWé%%iQ?QQﬂ%uﬁpﬁ?ﬁﬁ?% éﬁ&WrEﬁ%JﬁP%éOHéBEé@%ﬁCQ%ﬂﬂWﬁbd
surface(ég forgfd to.correspond to the,angle . of inclination of rotary .drum

5 a3 in PTG EYPE na ST EHd 1 yi Ay  RBchithe 1997 HeCot FAncd it h Hife

preferred enbodi ment present.ipavention, the inside of rotary drumb5
can be_f?%ﬁ%%xﬁﬁfgﬂ%f%%ﬁ%?%%1 %glg%%%ﬁbrs of the present invention have
conducted ext engive yr esear ch { 0;048d 88cERLLEWM 9304 010l diCld gl | QT
25 rotary drum5, and it has been ,found that the preferable angle is about
30 5 degresyuBit Sb@nbifNOnd Oh ardbnihomdn? Atof he - ddum € Ra8hingownd0 t
5 degrees, any user, i.e., a mnor (not an infant), an adult, or a

handi capheth e rsarh isé ngn aavbeetiahaker wicanal pae fardadnladdbdimeitr \of the
conveniently regardl ess of their height. Further, by disposing |aundry 5

| oadi ng/murd sradi nighopenieoy; 11 and door 8 such that their centers are
positioned above the rotational axis of rotary drum5 while having rotary
drum 5 sl ant e§191-02di $igPWRl BadiaFFRSICHidEndf\ebet bhBSLEASEBE, aandEda8®@] can
easily inspect each shi ng eration step . through transparent door 8., 10
However ,2 FHe® di Fbﬁ oggPﬁunHYQEl(ﬁﬂﬂhﬁﬁﬂhngﬁgdiﬂ§y BEni AychIng s 1in

|ler than that of i ng_of drum5 and | aund
oadi ng/ANTBST R opdht R Thot & WS PRLy P TBReRe r Bhat (fal EATE

rotary drim5.;4he lower portion of lid 3b of water tub 3 extends inward
beyond t'he open ehd of rotary 15 drum5 to overlap with the rotary drum
opepi Ng. Thusgihn CASHEUENQf |lAUREEYs ardd @ @shAr evieunced) Qut +9f 1 hhe open
end of rotary diumb5, 'they nay get caught between rotary drum5 and Tid 3b
as r ot ardireliman Sré @t ¢ esndl pededentt aompbientBe ofir @bleeMr6l asgRNtwShapRd

| aundry 20 anti-trap. protrusion 14 for preventing |aundry from bei ng

t r apped dret wieni not maghdnemis aatdrdbi8ie iwiimsthel ededte raeldowsibduainfent
portion of lid 3b, where |id 3b overlaps with the rotary drum opening, such
that prdth ddioPaessito) BeYenbi®ntonward the inside of rotary drum5. That

is, laundry 25 1oadi ng/unl gadi ng opening 11 is_di sposed such that its
center lies abdPe th ‘%ﬁ%tg?rB? FOBEF? gﬂ@ﬁﬁSﬁhﬁH Feahany gnet- phdgh is

20 one of the components used in the drying function;

"Fig. 5 offers a plan view illustrating a configuration of
a console;
Fig. 6 depicts a block diagram illustrating a
configuration of a controller;
25 Figs. 7A to 7C are a flow chart that describes a rotation

control sequence during a drying process; and



12 . protrusion 14 having its central axis below the central axis of
rotary drum5 is fornmed in crescent shape and projected toward the inside
of rotary drum5. By having laundry anti-trap protrusion 14, |aundry
articles are prevented fromfalling into 5 the space between rotary drum5
and lid 3b. As a result, the problemof laundry articles being trapped due
to the offcentered arrangenent of |aundry | oadi ng/ unl oadi ng opening 11 can
be prevented. As illustrated in Fig. 2, when door opening button 56 10
installed next to door 8 is pressed, door 8 is opened as shown by inmagi nary
l'i nes, and | almdr.y &ais be toadedsentdonelaryedr dimr5 a hraugipuindsty of a

| oadi ng/ unl oadi ng opening 11. Then, when door 8 is closed and power-on
butt on 58Pneentberdl ed88n WHPehwhshangaagdddabone teshi8eas shown in Fig.

5, is pressed, power 15 is supplied to drumtype washing and dryi ng nmachi ne

: ~ Se 3 s&-== "inner.wear
course" can be selected and a 20 sel ected operation course is displayed on
course di splay unit 59e. Wen the personal course is selected, a washing
time period, 1 NSi L eri,od, wat er+ ext i-ng fime i nd
drying tinme ngfgg cg%f ggﬁgguaﬂﬁg sgﬁg?ron¥has%%%g%tin%éset %%gagﬁgtoﬁg
58a, rinsbAPidhPRrseht iHY MELON BRpoehes 28rexdF@rt ifghd | MRstehl Ngnd
button 58c and drying tinme setting button 58d, respectively. However, in
case an @pglagi eAchAwesel - 18 acebi@anickanidle pepseFalrredurdmodimaitecsed,
each operating tinme is automatically set based on the anmount of |aundry
accommodiahed gregeitar y rdreim iton As  descgiried 2abbees, tieme 1y pevarashi ngbans
drying machine 5 1 in accordance with the preferred enbodi ment of the
prédent svwNRPTE®A prayvi dés amubpRaswenr washiqgua@d/ oinalr yi sovourse asdan
operation course. Thus, if the innerwear course is selected by neans of
course seYtingrbtRt oFBGrY LTABhPnGaxHdTore alLak FPig SEFdrEE orf adegPased f or

an innerwear .t hat i st 10 freguently used in_everyday.life can be
per f or et EPGE6 ts‘ﬁ%\r;\g'a G U q1lé>r/1 of 2 Bht FB}/’ L%i?x‘iorf’ & 15 P
drumtyp hj d_dryi i . trol 41 W it 1 Croc er
out put o S St s 28T <LK BT EHNT, gt ¥ Pt G S
progr am p¥hes 8H Nokhe, KOOI 2 PLAgI @Mecle LB, | BusEQLage ¥Nifatds tub 3
corresponds to a setting input such as a selection of an operation course
i nput t edalﬁdoﬂbEBQFt dseiht is1ca ki &1 dSoS6d I 86 panecag gfb&%ﬁ &t thdgs 1 tHN
prepared on console 35. Power switching unit 42 made up of sw tching

devi ces Burthas, Srotepy Ganir 6l lied sRectticdld er(GCRhamn-ifd rotational axis

R 1s declined toward the rear portion of housing 2 at a
specific angle 6 with respect to the horizontal direction H.
Rotary drum 5 is driven to rotate by drum driving motor 4

20 installed at the rear portion of water tub 3.
Water tub 3 includes cylindrical main body 3a having a
bottom surface and lid 3b connected to main body 3a, wherein
lid 3b of water tub 3 extends in the negative radial direction
(i.e.; toward the center) to provide laundry loading/unloading
25 opening 11 through which laundry is loaded into or unloaded

from rotary drum 5. Further, door 8 is installed at inclined



20 controls drumdriving notor 4, water supply valve 50, water drain punp
49, Dbl ower 15, heater 20, water flow valve 53, and so forth, in response to
the control command outputted fromcontroller 41. Further, detection
outputs fromlaundry anount detector 46, water |evel detector 47 and
tenperature detector 25 54 are inputted to controller 41. when the

i nnerwear course is selected fromconsole 35 and -14 t he operation of
washi ng and drying machine 1 is started by pressing start button 58e,
controller 41 drives drumdriving notor 4 to thereby rotate rotary drum5

and cal cizfizgs tire foowet ot laundmyt aceoramdates: ionr gtanydhiwy 5 foom a
|l oad 5 exerted on drumdriving notor 4 by neans of |aundry anmount detector
46. A déthedti bh dmqra  feomdrauntrad anpin lced aog oopéhiing | 0PUt t @thuriry
controller 41. Then, controller 41 opens water -supply valve 50 and keeps
on- oper &3P Sat @@= ppRriov gy arieaged |£neat erotisrsupplied afteat @oduls 3
up to a water leyel 10 corresponding to the |aundry amount inputted from

| aundr y *ahotit et ecttor 8T ThisY wdcaminey eloehad ipeditcisa ey anpumntdfreist er
sug@Iieqdkglggt%g tub 3 is detectgﬂ by water | evel detector 47, and a
detecti on output” FHom Wit er™¥&Set 2 tiet R ot Ra¥de sof npatess Sauoont e e 41

When t he,.i C e-.ls 15 selected ntroller 41 controls water
suppl y &ée\%ﬁs\éﬁg%h&%gfd%t egofgogﬁﬁpl nggf’?‘(sm&?er Yyels 49 made @bt ér

| evel hifghkeridikan thagsEnt he of shi t her. types of .l aundry.. When
rotary drumb5 is slantgd,csuppli d mat%? is%gF%P§§% n theYBder réyndry

por t i on lefadiolgdiyn1diadne; spekhal the . | nnﬁE\é%%ig@lk‘?“?%ﬁni ngLyding many
u a e

! . 8
itens, each having a snmall volune, would be pile | OWet reart

por t on edsedt anpiedrime: dinExed ,obYdSe 1 Ndakbs ¥apebskeyel o e higher
than that in an ordinary case, the innerwear |aundry can be prevente rom

bethg pvisd @ iemd hef rleskl@ostidn ob tlotasyy dpusvent | Ept BendS Water b$
supplied up to the preset level, controller 41 controls each part of
washi ng t&fd F@ERtA§ImedhineE ar vt Gt fSorfmont Srunniashidvgr MatseNg @nd |
wat er - extract ] ng .processes in sequence based on a washing tine period, a
rinsing time %% Pgacaa e4 RS exPY abPVAGSt | TaL Iy | StumutSonat acodd y andt

based OﬁnggglhaﬂadQ%x%gDHn%h housing 2 to face the opening of rotary

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

15 stands in front of drum type washing and drying machine 1, and

loading and unloading of laundry can be performed without the

user having to bend down. Further, installation of drum type

washing and drying machine 1 in a small space, e.g., bathroom,

where a conventional vertical washing machine 1is typically

20 installed, becomes easier because having a clearance space in

front of washing machine 1 is no longer required. Therefore,

drum type washing and drying machine 1 can be configured to be
suitable for even a small house with limited space.

With regard to the location of laundry loading/unloading

25 opening 11, it is formed such that its center lies above the

rotational ‘axis of rotary drum 5. Further, door 8 is disposed
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‘5 The drum type washi ng and dryi ng machi ne 1 having the above configuration
can be set to performa drying process after the conpletion of the washing,
the rinsing and the water extracting process in order to dry

wat er-extracted laundry or set to performa drying process wthout a
particul ar sequence 10 in order to dry wet clothes, etc. Figs. 3 and 4
illustrate a drying function provided by drumtype washi ng and dryi ng
machine 1. Dehum dification duct 16 and air flow duct 18 are formed as one
body on the peripheral surface of water tub 3. Further, as shown in Fig. 4,
15 air heatheigsdivet ah iiad liynséahtedt 80t ha theal a@edEi 0N Al et A 1idaki3g BY
the rotation of blower 15 disposed in air heating duct 19, danp air In
rotary @emiBg sllbl owhinas otheter isubn3 aphtrieugh dirame per f oF agbers sl ikar med
on the peripheral surface thereof and is directed therefrominto

dehuni dFESP&CtorFAJuce - 46, 20 Dinposkirtionehpaidi ifc avasmi gy ctnd6 drying
dehum dification unit 38 including heat exchanger 51 and water flow nozzle
52. V\heﬁ‘a\f/gﬂéﬁe f4onFRal deangtes G%erf&pr wait @6 isyadpreay echamt bhaeabf the
ex&#anger 51 vi% wat er flow nozzle 52, wherepy heat exchanger 51 is cool ed
do TRTS 8 ¥he “Giip SPEPRREr odudBF ¥t 25 Hetfunitdis | itden afuct avedyiva

air out 21 | ol £d by heat, exchanger, 51 and dehum dified_as noi sture
containggggﬁéﬁéﬁﬁﬁf?&iﬁg ?Rﬁﬁ%ﬁ%edflvaﬁér T nesol paatdexeRangée 51
and progdt h ngensat i on. isture. flo into water tub 3 as
indicatgggﬁgt%%gﬁg% g?ggwg’iﬁéiégalgkgggr'§H%i%%%%¥%%dagigépﬁgl °FAA7dr ai n
groove § 9nSl nae idehumgdidd ! t jr_f duct [
connectegepongach éiher éfgiggﬁﬁig??gﬁgdﬂ%$1%gga?h%ﬂekgg%n?%pgigigﬁ%ng

wat er tdbu8, opkeidehuniidi ity Isadidgaberbddil opeathg9: dushylls

installed on the rear portion of water tub 3 through conneCtion guct 85,

dust trépafel despbieanduailr flatw tide tticdedBerseguenpbaktYonas shewa bMe
solid arrows in Fig. 3.

rotational axis of rotary drum 5 as described, 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 in rotary drum 5 can be

15 observed without being hidden from view. Therefore, it is

lhighly unlikely that a user fails to take oﬁt any laundry

article inside rotary drum 5. Particularly, by slanting rotary

drum 5 and installing door 8 at inclined surface 2a formed to

correspond to the angle of inclination of rotary drum 5 as in

20 drum type washing and drying machine 1 in accordance with the

preferred embodiment of the present invention, the inside of

rotary drum 5 can be viewed more extensively.
Inventors of the ©present invention have conducted
extensive research to find an optimum angle 6 of inclination of

25 rotary drum 5, and it has been found that the preferable angle

is about 30 * 5 degrees. By slanting rotary drum 5 at the
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JAi r heating duct 19 includes | ower piping 23 and upper piping 24 joined to
each other. Fig. 4 shows the configuration of air heating duct 19 from
which | ower piping 23 is separated to illustrate the inside of air heating
duct 19. Disposed in 15 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 at a preset tenperature is blown into water tub 3 from
air inlet 22 and is introduced into rotary drumb5 through air circul ation
holes 39 formed at the rear side of 20 rotary drum5 along the

ci rcunf gngnee o REr effouS38 BesuldegAdies A SH ULEekN lagndry, 'rﬂirgcs)}a@{oérum
5 is evaporated by the warmair, and drying of laundry iIs E%ere ore
facilitahedinthenm,) ,dagn ai £debnf ai 6kngat heamdiistawoed r afetden | auadiy 18
exhausted into dehum dification duct 16 again, and by repeating such air 25
ci rcul avheslphedess cami dlrachandesmdeiiin aifdcat convendehedyi nggprdtesses
the laundry is dried. -17 When an input of selecting a drying process is
provi de@ffrorhliqigut skeibh§.unit 4Furdmrol | eby4l cHapsisties blewedrys
and heater 20 while concurrently transmtting a control conmand to power
swi% chi h§20APE/¥21P893peN CREEHS | 10w ARl P B3.8 sgugh stihrakubhels| 6aRESLS

rotates, so that ,a drying operation for circulating air fromwater tub 3 to
wat et BESIPREAFHOPRAOGERYE Gy AG-2H YU MTEhF o (P52 EXoRhYBAS Whhie

rotary drum5 is_slanted in um-t ype shi_ng.and dryi machicne. 1 as_in
e abol8 bRt i Safarrontrdll [ Bneraledo” el Ak R A o Sear 8 Rdrber

pi 1 o0 UB"SE Che TSWASE pol Rl . "W eRE | S'Che oMY L Bar Rort oot TPeLary

piled up at t owest polnt, whic rear  portion of

drU”151o?@%B@&%ﬁ 5@ et RerJuPe T e Ry dod gt.hi s i nnerwear’s tendency
to be piled up in the rear area is further augnented 15 by rotation of
rat@ry drum SHok®¥et hi sshegasohe idisheteresof Mmessidihe 1eaahaggenpesithgns
of laundry itens in. rotary drumb5 and to blowwarmair to every part of

| aundr y caeniiobed 1durs mpnadrydmghmrodsss. dHvieverdpeminy uof t ypeawasirag and
drying machine 1 in accordance with the preferred enbodi ment of the 20

pr esent aPfveruYtsiEY pospeiba/ehargedngf dRAHAYY 1ieds %l reenterst bfrom
controll%ng the rotation of rotary drum5, and such position changes_are

enhancedtfy T2t &R Shr2pdt eBOFATY o BFP arurh <h BPFFipe gbstifbed

her ei nb OW. . If}arset sltlrugtg}r{ggl ¥ GQroer cover 31 ies di sposed around a 25
corner g%l’tl on Otf HX’O al?y drumg SUCFI1 taﬁat tﬁ’e mné“r C(gﬁ? d?? a? SEP g.‘é% of
rofary ‘&ﬁ:‘dm % 4 t@@eff@ﬁ %HEEaE‘ﬁet I}%rt%gjy idsrlfn{]'%pening. Thus, in case
gome of laundry articles are bounced out of the open end of
rotary drum 5, they may get caught between rotary drum 5 and
lid 3b as rotary drum 5 rotates.
In order to solve the probleﬁ, crescent-shaped laundry
20 anti-trap protrusion 14 for preventing laundry from being
trapped between rotary drum 5 and 1id 3b is installed at a
lower half portion of 1lid 3b, where 1lid 3b overlaps with the
rotary drum opening, such that protrusion 14 projects out
toward the inside of rotary drum 5. That is, laundry
25 loading/unloading opening 11 is disposed such that its center

lies above the center of rotary drum 5 and laundry anti-trap
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‘connected by a curved surface of corner cover 31 , as shown in Fig. 1.
Thus, since the corner portion of rotary drum5 is fornmed as an arc-shaped
surface by the presence of corner cover 31, laundry which is dropped from
t he upper portion of rotary 5 drum5 is transferred toward the rotary drum
openi ng. Moreover, back filter 30 for preventing laundry fromfalling into
water tub 3 through the plurality of air circulation holes 39 provided on a
rear portion of rotary drum5 is formed to have a spherical surface with a
gentle arc. Back filter 30 serves to 10 slide the laundry being agitated by
t he r ot &ricgrusiiarotlar yhakring 51t owaedt +he Ax08t bpObW 8ROk h@baANY 28 WM5.
Back filter 30 is provided with a multiplicity of densely arranged snall

hol es t F&CagY cWwurheS wae miarmeto ive ditemmrertithr slughe abndc ptroyleatiedn taolages 39
to enter rotary drum5b easily. The surface of back 15 filter 30 that faces
the insit®€ of PFdEEr O lr HRERYYS Feied5Sas aBynokehing sladmdey t lat i rap
capabl e _of facilitating the sliding of laundry. Although it is possible to
f or m baék irlutseltorégqt'o RRETheBhbot % ngr e uPFarenbydudireg &adatias artsuch

as tal.,qr i N, it . Ls_nor referable to.use a material having a small
20 EE:rgef ftlh% esrrﬁeaséo%] }??‘IEV(% ?%anEaEé’ L?grém’suihaﬁdrritlgri%' af}}%racéﬁﬁpgﬁlt f&e
surface . ~FUr or e pase of preventy ng non-uniform drying,
it has gg%%rlgﬁr{]gggt e%jg‘gédggntar%?l?ﬁ%réeajtr}%nl%gfaplp&éar guﬁr uh?5 Wifeh Otfat
| aundr y c@kitictlees afreadi e il [of E hei itigons in rotary
drum5, to thereby a?lﬁlg\%vﬂggr%md%?\? ltagmglg%gl %%d%gsé@égéagg?lﬁ o?p?%lu%rga
arti cl egamnivleopeyrerheshown in -19 Figs. 7Ato 7C, in executing the
rotation control of rotary drumb5 during the drying process, a forward and
a reverse rotasi ol lpertimxtddr ieachi@f a,plwiahi tdosf bekatngnabusReedggand
a rotation stopping period are set in respective rotation 5 control nodes,
ankP t he 1Re§padEidy a1926 atd ohoevnBr 6k podesed, e duerd o8 ned bpepkdr ak shagas
based o% t he progressive drying of laundry. Figs. 7A to 7C describe a
r ot at i oRYcoMABH A queheRs of alflgt APYNEEYMCRN Peackorddiceniwt hot heypdehfiar r ed
enbodi nent _of 10 tl'ﬂ% r seniL invention. After dividing the tinme period

r Lﬁb‘f &

require f%kPr‘f”ﬁ%hd ¥ o gy §rylpegd ngt agesningr otat i orfssit r wheof
LY G %) P PRLLGLIL I L oy A LIeR B e L1 ocondance 1 @
Pg?;ﬁ?i%;?agg;e %%?{giéglﬁéggrgla%5sﬁg@% H%.%ﬁ%fyt§9 23 L%ngg@; QC&L£St
15 is supplied to drum type washing and drying machine 1,
rendering washing and drying machine 1 ready to start operating.
By sequentially pressing course setting button 58i, an
operation course such as “automatic course”, ‘“quick course”
"personal course”.. “innerwear course” can be selected and a
20 selected operation course is displayed on course display unit
5%e. When the personél course 1is selected, a washing time
period, a rinsing time period, a water-extracting time period
and a drying time period can be manually set from washing time
setting button 58a, rinsing time setting button 58b, water-

25 extracting time setting button 58c¢c and drying time setting

button 58d, respectively. However, in case an operation course
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*(S1), and rotary drum5 is forwardly rotated at the first rotational speed
for a first preset tinme period (for exanple, 2 seconds) (S2). Thereafter,
the rotation of rotary drum5 is stopped for a second preset tine period
(for exanple, 1 second) 20 (S3). Subsequently, rotary drumb5 is reversibly
rotated at the first rotational speed for the first preset tinme period ($4)
and, then, the rotation of rotary drum5 is stopped again for the second
preset tinme period (S5). Such drumrotation control is repeated for a tine
period set for the first rotation 25 control node (for exanple, 10 m nutes)
(S6). Forhexamplag tli tpemegaral toourtarys deebeStbdyi aged dparatengotiabout
500 50 mm - 20 if rotary drum5 is rotated at the first rotational speed
of, e.gis 9ewpamathealhuindrsetart bekbed arenst gdie t oampentnnert cylanddirgal
surface of rotar% drum 5. Then, by reversing the rotational direction of
rotary @FGRIMSCRR ﬁ@r%ﬁ¥&f§ﬁﬁﬁféV%¥%é55 direction alternately with a pause,

t he | aundr | es n the Lnner lindrical surface of rota drum
5 oet i apor x1 SEECELERS A STUBLGULR MERIIDE O SrULIEnRReRing

d h i
agggﬁéggpeJlbagc %?#aﬁgeﬁg fhskﬂght gos?tﬁznse%gogrOtaﬁycﬁ%ugﬁgiéiggeﬂfth
respect 159&1?‘?.050%13}6 o X SiANSF OOl y §9sh §P{8/%€ﬁp85 1% FSHE‘Q yas

articles can be u y exposed to warm air Bl own ere Arter

CO”D'et@W‘ﬁﬂéﬂéﬁiJﬂréﬁufégfu'THhéx”Ef(%h@DgﬁmeﬁwégfOEQuEQEaEbogeﬁgeEEQ
node is perfornmed, and a second 15 rotati onal speed (for exanple, 20 rpm

With regsr dméensotdf y cutBd BavicRgga Kheeshersgif, aBoula5R0ngSGdHRor Saset
(S7). Then, rotary drumb5 is forwardly rotated at the second rotational

speed fdmyanghlm@qmaﬁmﬁntlameqmat®d féor axanpheer®edrsechad) @(88) mpsand
then is stopped for a fourth preset tinme 20 period (for exanple, 0.7
sekdnd) fErsapentier asfaderin reyterydatt Ui B iean derpgbigrmed at ed at the second
rotational speed for the third preset tine period (S10), ~and the

stopped for tﬁégfoér?Woﬁﬁeékicqqﬂﬁﬂﬁﬁﬁq%ﬁp(@ﬁjﬁontéﬂ%huHFEnﬁPoﬂ§§Fé%1Ed

CQniT ol b2 SRS |08 AL e R0t 00 sk Lot e sgepd.foLall on, cont Lo
mode, Shﬂﬁﬁo%@%ﬁﬁ%‘y“EJég&géoQaéOEBEﬁﬂ 8£m&gﬁgrgodggaérzﬁw1tch1ng unit
42 by wusing a control program, wherein the control program
15 stored in storage unit 45 corresponds to a setting input such
as a seleétion of an operation course inputted from input
setting unit 43 corresponding to each setting button prepared
on console 35, Power switching unit 42 made up of switching
devices such as Silicon Controlled Rectifier(SCR) on-off .
20 controls drum driving motor 4, water supply valve 50, water
drain pump 49, blower 15, heater 20, water flow valve 53, and
so forth, in response to the control command outputted £from
controller 41. Further, detection outputs from laundry amount
detector 46, water level detector 47 and temperature detector
25 54 are inputted to controller 41.

When the innerwear course 1s selected from console 35 and
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‘5 is'low, the effect of lifting up the laundry articles in the rotational
direction of rotary drum5 is not realized and the laundry articles remain
at the lower portion of rotary drum5. At this state, by reversing the
rotational direction forwardly 5 and reversibly for a short period of tine,
| aundry's nmovenent of rolling in the |ower portion of rotary drum5 while
being agitated in left/right and to-and-fro direction and the positions of
| aundry articles are rearranged with respect to the rotational axis of
rotary drum5. As a result, every part 10 of laundry articles is heated
uni f or ntpebyonde wermm affr v givimd r emit kixyHower meedtngort i @8 oft 410¢aal Yogdr um
5. In the initial stage of the drying process, the first rotation control
node anBrERELIBEcHHfRTot RULSANCdMe ol caopdecailerr egeatiedvier darym edet etngned
time period (for exanple, 60 15 mnutes). After the |apse of the tine
peri od MBFOFhe i Pt itdleraigereSaBy, kptaafer dnve <tagenfls ctlantletted nthhe
reference st ge:Pf the drying process,_a third rotation control node is
perforr‘r@ﬂ?uf—*?rﬁ L2HRAPEY rAfveriatashedd @2 exafsre, Bofrpm v t hoadgard
togota 5 having 20 a dianmeter of ahout 500 50 _my is set (S14).
Thé%, r% g?%@%}anSng dgﬂéYHP? WgﬁﬁFéd4at3fh@eﬁﬁﬁrd°$oﬁé?V6H§1 apeedt f or
a first C resgt st i for exanple seconds), (S15 and

; dé@ééEsg Qdresg dEEgEFggﬁ %%t te Lem hahn §M<ﬁri#%ﬁ 95%5F%F 1

then i s stopped for a 'secon er ence preset tiie

second) 46SHE inghereal t&s. cbatabY 16EUM D, 25 g f evs&;ﬁw&%lég ?fﬁﬁgéné he

first reference rotational speed for the first ref erence préese peri od
(S17) ,wapndrtbepplly vadve st eRREGeRGH o YWpd Mo Segopsh & £f &5&2??. PLEvet
[

time period (S18). Such drumrotation control is repeated for me period
set for50henthilr datstati®nsoppliell tndeatfear wXaMpl @p O i nwesy (S8 . In
the reference stage, since the dryness of laundry is 5 progressively

acfi eve@oesrpareding t hat thet htaundryal asbage andputhed, fheml aladngry
articles are lighter than in the initial stage, the effect of sticking the
| aundr y2BPYPE| 88TES e 4hiner TB9I Madercdievslr f bleat ofi nddcaty sdrameBitc avf be

realizeg Evgn though éhe third rotatgonal ageed (80 Qf is set to be |ower
10 t han"Zhe™ i TSP bt At i ThalWadFeed B0 7 pm)S i ASHafed o Bt eveRETW 1eke ks of
the |augdry.acti ghes. otar rum 5 is rotated at the .third rotationa
speed o? g%crpnl tHeEFg%n ry §%FE&P€sCﬁ§¥6Hb g?%@kwgﬁefhé*?ﬁﬁbrd%ET??ﬁﬁ|cal
surfacesof § EOLRLY; +HHN Dy J@ﬁ@roPYefeXer'ﬁgeﬁh%hgogﬁ%ﬂéy%gafhééﬁ%ééwkéﬁ
rotary drumb5 in
15 selected, controller 41 controls water supply valve 50 such
that water is supplied in water tub 3 up to a water level
higher than that in the case of washing other types of laundry.
When rotary drum 5 is slanted, supplied water is stored in the
lower  rear portion of rotary drum 5, so that the innerwear
20 laundry including many items, each having a small volume, would
be piled up at the lower rear portion of rotary drum 5.
However, by setting the water level to be higher than that in
an ordinary case, the innerwear laundry can be prevented from
being piled up in the rear portion of rotary drum 5. If the

25 water 1is supplied up to the preset level, controller 41

controls each part of washing and drying machine 1 to perform
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.15 foerward and reverse direction alternately with a pause, the | aundry
articles stuck on the inner cylindrical surface of rotary drum5 get

di spersed due to the inpact of sudden reversal of rotational direction. As
a result, the positions of the laundry articles are rearranged in rotary
drum5 with 20 respect to rotational axis of rotary drumb5, so that warm
air can be blown to every part of the laundry articles, thereby pronoting
the drying of the laundry. Thereafter, the above-described second rotation
control node is performed again.. The second rotational speed is set 25
(S20), anchrieiaryrdhwing | anborwatdkyekotatedngt phecsesesd 110t ald@rlce
speed for the third preset tine period (S21), and -23 then is stopped for
t he foubklzepr eset at i weslpengod ifE22)er Ib@r eaf txetnsing atymdr pabHiod and a
reversibly rotated at the second rotational speed for the third preset tine
peri od (W823)-exidadtamg s tdrepppdriod thetdroatideblesetett | hespdrion (524).
Such 5 drumrotation control is repeated for a tine period set for the
second rEURGTYN WMol node (for exanple, 30 seconds) (S25). In the second
rotation control que, since the, second rotational speed of rotary drum5
is Tow, the effBctdWHM| f¥PEngVapERe | dAYYAPEi MNP t He PBYHET orfde
direction of rota rum5 is ed. Iq;tead, Q¥¥reversin t he

10 t | i
ot at | oRCVE r SRPFIRFBRIGRdl oA eTersi bPy RO Tl Ehotty beF | o BEt e,
| dry' l.i L he .| ) i f whij_l
bi?ﬂgrﬁgaﬁ-‘tt%?eaﬂﬁ TRHET e Rh " gta s e ot r iR 2Ry 9&?”‘5@1& MR of
| aundry e@e.rttr'a?te_ﬁqgarﬁréééééa'lgledoﬂlép ia rdeil%pe\ﬁétéP— éﬁ@r%@t‘i@é' Qﬁﬁhdi’*g' $0f

rotary drum As a result, every part of l"aundry articles Is heate

uni f or mget byot pervai-m al rabyomg brewekle Wiawasut ear ppetticonaef dJerfudiytedr um
5. In the reference stage of the drying process, the third rotation control
node andm kerdsecdrd dwof ateoncothes] etocde are 20 repeated for a
predeterm ned tine period (for exanple, 70 mnutes). After the |l apse of the
tinme period foFighe Pefapr@nde Stluptratre ar deesagpriberedson opzoviidedhibyg
stage (S26). In the finishing stage, heating of circulation air by heater

20 is stopPed YRAHdVERBIABY P ROCES BRChENAdLy | PEPETPERLGCREA By Wsitng
clreul auion alf unti! Ahe temeratyre of the, layndy g, Ledysed dovn bo a
peripheral surface of water tub 3. Further, as ghown in Fig. 4,

15 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 formed on the peripheral surface
thereof and is directed therefrom into dehumidification duct 16.

20 Disposed in dehumid:‘ification duct 16 is dehumidification unit
38 including heat exchanger 51 and water flow nozzle 52. When

water flow wvalve 53 1is opened, water 1is sprayed onto heat
exchanger 51 via water flow nozzle 52, whereby heat exchanger

51 is cooled down. Thus, the damp air introduced into

25 dehumidification duct 16 via air outlet 21 is cooled by heat

exchanger 51 and dehumidified as moisture contained therein is
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.-24 , rotation control sequence of the finishing stage is identical to that
of the reference stage, and description thereof will not be repeated.

Al t hough the rotation control of rotary drum5 is 5 conducted by dividing
the drying process into the three stages, it is also possible to conduct
either a conbination of the first rotation control node and the second
rotation control node or a conbination of the third rotation control node
and the second rotation control node over the whole period of time 10 for
the drying process. Furthernore, it is also possible to divide the drying
pr ocess conberzedef erdmoer stagé dard @dl nhsht ngxstaggedepehdang erogeeder
warmair or cooled air is blowm into. rotary drum5. In addition, although
t he trafgion ouhé¢ r ansiee ssttaige t of amstiigdrutes Eheveed it WALATt itHP bdsie§ in
the 15 preferred enbodi nent of the present jnvention, it can be perforned
based oANgdigatted i QY of RFFREssABFOYAUNtPyY. F1d- cade 6P%ashi nGiarhiemeéwear

| aundry i ncl udi a relatively large nunber of itens, each having a snal
vol ume, S SXTot r)Y%ﬁLﬁ%%%ﬁc ?%ngﬁﬁted to inmprove .usability, the 20

il_lg\r,‘\g“"’ear tends Lo RIh& MRyt 4N Jover [ eqy g%qgéi gﬂrpffltora’e ‘E&é@rysdr‘#g of

j |
e
ver, by provrdi ng an innerwear waShing an ryi Nng course capab

sol Vi ng SR AIAD! e81 die, pHHLLYRE MasbhAge@Ngndigdlo TBChimech frone

accordance the present i nvention can control the washing and/or the

drying QReratdPnsr Apa@eht oplb i gal tMeSQeREMi A1 ORI B 1Pk IS eRERING cAard/Or
drying results of the innerwear nost frequently utilized in everyday -25

life. WHda ithe gnwentioon hesalbeed showheanteglespbirbednwidih wespectubo 3t he

preferred enbodi nent of the present invention, it will be understood by

t hose skiHd@gyh ncbhaeattonhhatuotar3®dusdust trap filter 17 and air flow
10 duct 18, sequentially, as shown by solid arrows in Fig. 3.

Air heating duct 19 includes lower piping 23 and upper
piping 24 joined to each other. Fig. 4 shows the configuration
of air heating duct 19 from which lower piping 23 is separated
to illustrate the inside of air heating duct 19. Disposed in

15 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 at a preset temperature is blown into water tub
3 from air inlet 22 and 1is introduced into rotary drum 5
through air circulation holes 39 formed at the rear side of

20 rotary drum 5 along the circumference thereof. As a result,
the moisture in laundry in rotary drum 5 is evaporated by the
warm air, and drying of laundry is therefore facilitated. Then,
damp air containing the moisture from the laundry is exhausted
into dehumidification duct 16 again, and by repeating such air

25 circulatioﬁ process which includes dehumidification and heating

processes the laundry is dried.
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‘S changes and nodifications may be made wi thout departing fromthe spirit
and scope of the invention as defined in the followng clains. -26 What
is clained is: 1. A drumtype washing and dryi ng nachi ne conprising: a

wat er tub having a rear portion and a front portion; 5 a cylindrical rotary
drum having a bottom surface and an openi ng and di sposed 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
drumis formed; 10 a drumdriving notor for rotating the rotary drum and
an input set tWhep uant inputsetfi sglepetati an doyisgs pabdde Maghprevisbe
input setting unit including an innerwear washing and/or drying course in
whi ch ahrePetBPHEN SeoHing Yot t4fe vemsHinwl e/ 47 oheodeyangsobloneer wear
is automatically 15 perfaormed, wherein the washing and dryi ng nmachi ne
per f or "ePHaBRPREY PiOn&iHd SarfPveierentdt data il bes sescbyt coht cohhand

wat er sggpl% into and drain out of the water tub and by controlling the
rotati oh®oF FRE dUMUHRE ngRhbt 82, tanPREMr YR RGT pEéebs ¥y 2B TontAsld i ng
ancair Lrecul aty nd the raotation of the drumdyiving notor such that
dagp ai?g%%EFhe #g a§§ cﬁ%hnﬁé%%%%fchaﬁﬁedtgﬁﬁ H%tdﬁﬁ@dmgoopﬁéaFépéryf%¥un1
af ter bgt upk difie ed. shi.ng, and_dryj chi ne
of cIaiﬁ%??ugﬁggg%nbgg gﬁgﬁfyﬂﬁgﬁhg%%féﬁg“%onq?% I%%Pg%r?%%lﬁ 5g§%$§% a

processdgy &he c2Fcul bBABHWBALHCAY $@esUeR gt hat a water level in the water
tub is higher than that in a case of washing other types of |aundry.

Since rotary drum 5 is slanted in drum type washing and
drying machine 1 as in the above configuration, an innerwear
10 laundry including a large number of items, each having a small
volume, would have a stronger tendency to be piled up at the
lowest point, which is the lower rear portion of rotary drum 5,
compared to other types of laundry, and this innerwear’s
tendency to be piled up in the rear area is further augmented
15 by rotation of rotary drum 5. For this reason, it becomes
impossible to change positions of laundry items in. rotary drum
5 and to blow warm air to every part of laundry articles during
drying process. However, in drum type washing and drying
~machine 1 in accordance with the preferred embodiment of the
20 present invention, position changes of laundry items are
realized by controlling the rotation of rotary drum 5, and such
position changes are enhanced by a structure prepared in rotary

drum 5, which will be described hereinbelow.
First, structurally, corner cover 31 is disposed around a
25 corner portion of rotary drum 5 such that the inner cylindrical

surface of rotary drum 5 to the rear surface thereof is
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3. A drumtype washing and drying machine conprising: 5 a water tub having
a rear portion and a front portion; a cylindrical rotary drum having a
bottom surface and an openi ng and di sposed 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 10 rotary drumis
formed; a drumdriving notor for rotating the rotary drum and an input
setting unit for setting operation courses of the machine, the input
setting unit including an innerwear washing and/ or drying course in which
an oper abhoactedt oyt 4 orutSetheuwdsicieng fanckhomet heodeyi 33 ,ofad hehdwmeinear
is automatically perfornmed, wherein the washing and drying nmachi ne perforns
washi ngFigi nsi ng aRdSwatEreEst EBEt iIRFHce8sesoRy cddont @Bty ngirwat & sppl y
into and drain out of the water tub and by controlling 20 the rotation of
the drufPEPEdi A Aot GEC SRPREUSHING I deessh ByPERFRROF | PRgCaRNEFr cover

e dr

circulation.and the rotation of th m drjving nmotor such thaf da air
in the %Eta#ﬁqﬂdﬁﬁi@hﬂggcﬁ§r§g€p ré%?WnEHetgpPﬁ§ AP Y o BPERFY

bei dehum di f.i e nd heat ed, the innerwear_dryi.ng process of having 25 at
Ieégg agFggége&Ee%nqﬂ%é%€¥ﬁ§h%ﬁwiﬁ%c€§% ¥8§a5 n?F§WIPﬁﬁnfﬁg'ropaf?8ﬁe5f

the drupdii Wiing Jot 9 %93 gﬁwe&iglg{"mﬁar fexdR farﬂtiq{ig{h&&?ﬁge%r

nodes are repeated for pre erm ne i me perfods, respecti

respect tvp r ot athesugdnt ko Mpdesahavingoz dififer ent-chotatibanahospgedsof
the rotary drum capabl e of producing different displacenent novenents of

| aundr yproatitied es: iah ddwr rmdwriordraim byt dhe dotimts ohs of othiedr ebanyver am
and each rotation control node having a rotating period and an idle period
of the spherycdlumdmracachitlot at genalediarect i Backorf idacdr r3? ateonat speed:
10 4. The washing _and drying machine of claim3, wherein the drying process
f ur® her shadeart hienilEuald et i i ¥t tF deesishe orokahienl PEngothsyr érami on
of the drumdriving notor in an initial stage of the drying_ process, and

wher ei n°t f@YEEH T oMY RROCEES PhasTAEpFUr @F PRy of ?%?%tfbﬁtﬁﬁn%¢ois

modes W%&%Qided with a multiplicity of densely arranged small holes

that allow the warm air to be blown through air circulation

holes 39 to enter rotary drum 5 easily. The surface of back

15 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; Although it is possible to form back filter 30 to

have the smoothing surface by using a material such as metal or

resin, it is more preferable to use a material having a small

20 coefficient of friction or to use such a material after coéting
the surface thereof.

Further, for the purpose of preventing non-uniform drying,

it has been suggested to control the rotation of rotary drum 5

such that_laundry articles are dispersed while changing their

25 positions in rotary drum 5, to thereby allow warm air to be

blown to every part of laundry articles uniformly. As shown in
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15 are repeatedly executed for preset tine periods, respectively. 5. The
washi ng and drying machine of claim 3, wherein the drying process further
has at a final stage a final drying control process for a plural nunber of
rotation control nodes 20 and far controlling the heating of circulation
air, the plural nunber of rotation control nodes being respectively
repeated for predetermned tinme periods. 6. The washing and dryi ng machi ne
of claim3, wherein the 25 drying process further has at an initial stage
an initial drying control process at which a plurality of rotation control
-29 nbdes-artArbpeated fior gremEting nbhperiads; iorespeostired| yof andtatrya
final stage a final drying control process for a plural nunber of rotation
cont r ol difBles® arftRFigIS c6MEr ofFYRBIt HEr el s ng 2of ferveyPataed & r revhsse

pl ural nunber of rotation 5 control nodes_ beipg respectively repeated for
pr edet eFREAEACH REPERT 04T B3CtheChashi gt aRt dY yPhg Freicht Hendt 8R§SBRe of
clains 3 to 6) m?erei a transition {%fn1a certai,n dr%in% contr ol ngcess
10 to a®fExt® dF S Ay ROnCFEPPPIEcess i coht r 6FFed haketPon Y aps8E*tiRE of
t he. dryi roc : [ [ hi ne o] i ms
3 ﬁ% 6,08 gggﬁnq§§%?%hsgpﬁoﬁgfro%gg%%gFgg¥n H%?%ﬁhgoﬁgﬁgggngggggilékéo a

next dr %%ng‘}%hr Qﬂr} p;{a%ﬁf $ 32600 nld&d Based o dALLLLIONGPY kb0t
degree ryness o e laundry. -30
.A53Y.A@aﬁhdék”An.A.A.An.An.Ay.AS&.AL.An.A%)A.A5&.AS%)Af%aAn.A%)An.AQ.A[.An
9. An. An&% A% A% A9. A&OG 2N

Figs. 7A to 7C describe a rotation control sequence of

"rotary drum 5 in accordance with the preferred embodiment of

10 the present invention. After dividing the time period required
for the drying process into three stages, a rotation control of
rotary drum 5 1s performed in each of the three stages in
accordance with a preset rotation control mode. First, in an
initial stage of the drying process, a first rotation control

15 mode 1is executed as follows. A first rotational speed is set
(81), and rotary drum 5 is forwardly rotated at the first
rotational speed for a first preset time period (for example, 2
geconds) (82). Thereafter, the rotation of rotary drum 5 is
stopped for a second preset time period (for example, 1 second)

20 (83). Subsequently, rotary drum 5 is reversibly rotated at the
first rotational speed for the first preset time period (S4)

and, then, the rotation of rotary drum 5 1is stopped again for

the second preset time period (S5). Such drum rotation control

is repeated for a time period set for the first rotation

25 control mode (for example, 10 minutes) (S6). For example, with

regard to rotary drum 5 having a diameter of about 500 * 50 mm,
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cylindrical surface of rotary drum 5. en, by Treversing the
rotational direction of rotary drum 5 in forward and reverse
direction alternately with a pause, the laundry articles stuck
on the inner cylindrical surface of rotary drum 5 get dispersed
due to the impact of sudden reversal of rotational direction.
As a result, reversing the rotation of rotary drum 5 1is
accompanied by rearrangement of the positions of laundry
articles with respect to the rotational axis thereof, so that
every part of laundry articles can be uniformly exposed to warm
air blown thereto.

After the completion of the first rotation control mode,
a second rotation control mode is performed, and a second
rotational speed (for example, 20 rpm with regard to rotary
drum 5 having a diameter of about 500 * 50 mm) is sget (S7).
Then, rotary drum 5 is forwardly rotated at the second
rotational speed for a third preset time period (for example,
0.7 second) (88), and then is stopped for a fourth preset time
period (for example, 0.7 second) (S9). Thereafter, rotary drum
5 is reversibly rotated at the second rotational speed for the
third preset time period (S10), and then is stopped for the
fourth preset time period (S11). Such drum rotation control is
repeated for a time period set for the second rotation control
mode (for example, 30 seconds) (S12). In the second rotation.

control mode, since the second rotational speed of rotary drum

-21-
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5 is low, the effect of lifting up the laundry articles in the
rotational direction of rotary drum 5 is not realized and the
laundry articles remain at the lower portion of rotary drum 5.
At this state, by reversing the rotational direction forwardly

5 and reversibly'for a short period of time, laundry’s movement
of rolling in the lower portion of rotary drum 5 while being
agitated in left/right and to-and-fro direction and the
positiong of laundry articles are rearranged with respect to
the rotational axis of rotary drum 5. As a result, every pért

10 of laundry articles is heated uniformly by the warm air blown
from the lower rear portion of rotary drum 5.

In the initial stage of the drying process, the first
rotation control mode and the second rotation coﬁtrol mode are
repeated for a predetermined time period (for example, 60

15 minutes). After thé lapse of the time period for the initial
stage (813), a reference stage is started.

In the reference stage of the drying process, a third
rotation control mode is performed. First, a third rotational
speed (for example, 80 rpm with regard to rotary drum 5 having

20 a diameter of about 500 £ 50 mm) is set (S14). Then, rotary
drum 5 is forwardly rotated at the third rotational speed for a
first reference preset time period (for example, 2 seconds)
(S15), and then is stopped for a second reference preset time
period (for example, 1 second) (S16). Thereafter, rotary drum 5

25 is reversibly rotated at the first reference rotational speed

for the first reference preset time period (S817), and then is
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109Z&' ()-"b}[9{\=!143"109%&' ()-!>3" 10%ZZ& ()-! H #10%Z& ()- @ 10%Z&' () - (-10%
& ()-1&9!" 109%&' () - #$%& L{~\:!111"10%{& ()-/!n" 10%mm& ()-/!5" 10%0JU& ()-/11
0%Z& ()-M 10Z 10Z 10Z, ; 10%Z& ()-{OSTUVz[PE:!! 10Z 10Z 10ZS;
10%Z& ()-14"10%& ()-/!'&+ 10%& ()-/"10%Z& ()-/!'"'10%v& ()-/ V! W3BPE: ! >' 10%H>
H& ()-,/!0" 10%HOH& () -, /! +" 10%H+H& () -, /!0 1090HOH&' ()-,/!" 10%H& ()-,/!"
1094HH&' 6ropbed again for the second reference preset time period (S18).
DY {y7i "10%& ()-g/! "10% & ()-g/'nj "10% ()-g/'n " 10%& ()-g/ 10H 10H
10Hf ; M OUER' (Jrum $refsesesq raqpntndld’ 19%dagep el Adr a0tim® ;period set
mo0% & ()-!9 " 10%& ()-9/!9? ' 10%& ()-g/ '10% & ()-g/ 9%& (*5*" +wX6g\:!! ++ 10%
2\ 7\ & (fom 'tIooglel rdt KOTaGIAM @IOXN: | DAl NIES AR ' 1DUILDUREE) - M !
&+ 10% \:\ & ()-M"+WAX+Y+Z+[ +} ++L, =1'1+10d"' ' 109D\ D\ & )-Y+!%"10@&RFR&T()-Y
+10% & ((F19)." In the reference stage, since the drynéss of laundry 1is
5 progressively achieved compared to that in the initial stage
and, thus, the laundry articles are lighter than in the initial
stage, the effect of sticking the laundry articles to the inner
cylindrical surface of rotary drum 5 can be realized even
though the third rotational speed (80 rpm) is set to be lower
10 than the first rotational speed (90 rpm) in order to prevent
wrinkles of the laundry articles. If rotary drum 5 is rotated
at the third rotational speed of 80 rpm, the laundry articles
become stuck on the inner cylindrical surface of rotary drum 5.
Then, by reversing the rotational direction of rotary drum 5 in
15 forward and reverse direction alternately with a pause, the
laundry articles stuck on the inner cylindrical surface of
rotary drum 5 get dispersed due to the impact of sudden
reversal of rotational direction. As a result, the positions
of the laundry articles are rearranged in rotary drum 5 with
20 respect to rotational axis of rotary drum 5, so that warm air
can be blown to every part of the laundry articles, thereby

promoting the.drying of the laundry.

Thereafter, the above-described second rotation control

mode 1is performed again. The second rotational speed is set
25 (s20), and rotary drum 5 is forwardly rotated at the second
rotational speed for the third preset time period (S21), and
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()-z/'"xS& 10988& ()-z/!S& 10%=& ()-z/ 10 10 10YS;
10%&' ()Théye&@%/é{r& (I)ot/ar%@@tBBBBB\ADﬁVB?évéﬂsibly rotated at the second

rotational speed for the third preset time period (S23), and
then is stopped for the fourth preset time period (S24). Such
5 drum rotation contrcl is repeated for a time period set for the

second rotation control mode (for example, 30 seconds) (S25).
In the second rotation control mode, since the second
rotational speed of rotary drum 5 is low, the effect of lifting
up the laundry articles in the rotational direction of rotary
10 drum 5 is not realized. Instead,.by reversing the rotational
direction forwardly and reversibly for the short period of time,
laundry’s rolling movemenﬁ in the lower portion of rotary drum
5 while being agitated in left/right and to-and-fro direction
and the positions of laundry articles are rearranged with
15 respect to the rotational axis of rotary drum 5. As a result,
every part of laundry articles is heated uniformly. by the warm
ailr blown from the lower rear portion of rotary drum 5.
In the reference stage of the drying process, the third
rotation control mode and the second rotation control mode are
20 repeated for a predetermined time period (for example, 70
minutes). After the lapse of the time period for the reference
stage, the process proceeds to a finishing stage (526).
In the finishing stage, heating of circulation air by
heater 20 is stopped, and the drying process of laundry is
25 performed by using circulation air until the temberaturé of the

laundry is reduced down to a certain level. The rotary drum
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) 5 conducted by dividing the drying process into the three stages,
it is also possible to conduct either a combination of the
first rotation control mode and the second rotation control
mode or a combination of the third rotation control mode and
the second rotation control mode over the whole period of time
10 for the drying process. Furthermore, it is also possible to
divide the drying process into a reference stage and a
finishing stage depending on whether warm air or cooled air is
blown into. rotary drum 5. In addition, although the transition
from 6ne stage to another is carried out on a time basis in the
15 preferred embodiment of the present invention, it can be
performed based on a detection of dryness of laundry.

In case of washing an innerwear laundry including a
relatively large number of items, each having a small volﬁme,
in a rotary drum which is slanted to improve usability, the

20 innerwear tends to pile up at the lower rear portion of the
rotary drum. However, by providing an innerwear washing and/or
drying course capable of solving such problem, the drum type
washing and drying machine in accordance with the present
invention can control the washing and/or the drying operations

25 automatically so as to obtain optimum washing and/or drying

results of the innerwear most frequently utilized in everyday
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zy{.| }a?=0 While the invention has been shown and described with

respect to the preferred embodiment of the present invention,
it will be understood by those skilled in the art that various
5 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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What is claimed is:

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 1is slanted toward the rear portion of the water
tub opposite to the front portion where the opening of the
rotary drum is formed;

10 a drum driving motor for rotating the rotary drum; and
an input setting unit for setting operation courses of
the machine, the input setting unit including an innerwear
washing and/or drying course in which an operation control for
the washing and/or the drying of innerwear is automatically
15 performed,
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, and a drying process by
20 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 Dbeing

dehumidified and heated.

25 2. The washing and drying machine of claim 1, wherein’ a

supply of water is controlled during a washing process of the
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3. A drum type washing and drying machine comprising:

5 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 rear portion of the water
tub opposite to the front portion where the opening of the

10 rotary drum is formed;

a drum driving motor for rotating the rotary drum; and

an input setting unit for setting operation courses of
the machine, the input setting unit including an innerwear
washing and/or drying course in which an operation control for

15 the washing and/or the drying of the innerwear is automatically
performed,

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

20 the rotation of the drum driving motor, and 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 innerwear drying process of having

25 at least a reference drying control process for controlling the

rotation of the drum driving motor such that a plurality of
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of producing different displacement movements of laundry
5 articles 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

for each rotatiocnal speed.

10 4., The washing and drying machine of claim 3, wherein the
drying process further hae 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 drying
control process has a plurality of rotation control modes which

15 are repeatedly executed for preset time periods, respectively.

5. The washing and drying machine of claim 3, wherein the
drying process further has at a final stage a final drying
control process for a plural number of rotation control modes
20 and for controlling the heating of circulation air, the plural
number of rotation control modes being respectively repeated

for predetermined time periods.
6. The washing and drying machine of c¢laim 3, wherein the
25 drying process further has at an initial stage an initial

drying control process at which a plurality of rotation control
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modes are repeated for preset time periods, respectively, and
at a final stage a final drying control procegs for a plural
number of rotation control modes and for controlling the
heating of circulation air, the plural number of rotation

control modes being respectively repeated for predetermined

time periods.

7. The washing and drying machine of any one of claims 3 to
6, wherein a transition from a certain drying control process

to a next drying control process is controlled based on elapsed

time of the drying process.

8. The washing and drying machine of any one of claims 3 to
6, wherein a transition from a certain drying control process
to a next drying control process 1is controlled based on a

detection of the degree of drynesg of the laundry.
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