. ; KLe3eB?l | 6FT/ 1 DRUM TYPE WASHI NG MACHI NE Field of the Invention 5 The
present invention relates to a drumtype washi ng machi ne for washing
| aundry accommobdated in a rotary drumby rotating the rotary drum di sposed

in a water tub. Background of the Invention 10 A conventi onal
washi ng machine is shown in Fig. 3. As shown in the draw ng, jjwﬂm“ ma@u“ﬂ“
t he washi ng machi ne has water tub 53 installed via a suspensi .

Di sposed in water tub 53 is rotary drum 51 which 15 is provi ded w'H*
multiple drumperforations 52 on its cylindrical surface and is driven to
rotate by drumdriving notor I58M AWRENSASHENGD pUHINEloor 54, i 1
installed at the front portion of housing 57, |aundry can be Hlmmmmuwmmmor
unl oaded fromrotary drum 51 via |aundry 20 | oadi ng/ unl oadi ng ope.ggoa)?_ 58
formed at the front portion of water tub 53. After opening door 54, [aundry
and det er gente ¥} Lhdeir® IRVERESRPY drum 51, and when the washi ng nachi ne
starts, water is supplied in water tub 53 and also in rotary drum1 25

t hrough drum perforations 52. Then, when rotary drum51 is driven to rotate
at a p%edeterrrin ?1 rotation sEeed gx drum a?? drivin ot of 55, wtag in
laundry in rot ar? r BRSBTS FPTEBETER ATAHES ot At Fordi™ i F¥RE | 87°5hy"d
agitation 6-di s n L.nn J Lgak sur f a
arum 51 and"aF SRS dov: poa PRaLR gL BoehIEEaT a®d, kBEEY SRy
5 poundi ng JLAONS e eFo£PP! 8FHLhANGPEpLBEqWashE NG PELCESS, SOi | ed wash
water is drained, and a rinsing process is carried out in fresh water.

Then, when the rinsing process is finished, a water-extracting process is
carried out by spinning rotary drum51 at a high rotational speed. The 10
series of PBadessemdesfrthedliaventudonmatically perfornmed according to a
preset control sequence (see Japanese Patent Lai d-Open Application No.
1997- 205893, pp. 3 to 5 Fig. 1). In the conventional drumtype washing
machi ne, the centers of the laundry | oadi ng/un| oadi ng opening and the 15
door are arrange® sSPRYRRCiPRFL| AEUEN YRS SYRSRERYi BRFP188ne Y | RROWRakB v,
on the rotation axjs of the.ro ary drum Fur.t her, thg difmgher of . the

| aundry | oadt$hy/ unl oadi i OHBerJrinnéL R ngd: RSt hoPti GRSol2PRE Hat er
tub, is desj o] S t t cr Yo} the

drum Althgtzgﬂj?lﬂféi sggﬁepg'rgté:gﬁre ?Sﬁ%a\r}? as %Fgggf%‘li arrnvej(f);er %f ?ﬁ%%é?é%}
drum as possihle:$e | ONg Hso N8y M A Lotk W tHiH 83 Spacecf oty Ashal kat ,gfcnt he
size of the laundry | oadi ng/ unl oadi ng openi ng has an optinmm size wth

respegt to ide gharmded ofitfie wlodiplAccadimglperidi@ditions 52 on  its

cylindrical surface and is driven to rotate by drum driving

motor 55. Further, by opening door 54, which is installed

at the front portion of housing 57, laundry can be loaded

into or unloaded from rotary drum 51 via laundry

20 loading/unloading opening 58 formed at the front portion of
water tub 53.

| After opening door 54, laundry and detergent are added

in rotary drum 51, and when the washing machine starts,

water is supplied in water tub 53 and also in rotary drum 1

25 through drum perforations 52. Then, when rotary drum 51 is

driven to rotate at a predetermined rotation speed by drum



. 25 [ oadi ng/ unl oadi ng opening is sized with respect to the dianmeter of the
door while noting the fact that possible -2 installation space for the
drum type washing machine will be limted if the door is too big. Since the
| aundry | oadi ng/ unl oadi ng openi ng and the door are arranged concentrically
on the rotational axis of 5 the rotary drumand the dianmeter of the |laundry
| oadi ng/ unl oadi ng opening is formed to be smaller than the dianmeter of the
rotary drum there is a blind spot in the front portion of the rotary drum
i.e., a space that cannot be directly observed, when the door is opened.
Ther ef ore, dffiwisey matyorf ash, tbheolaundamylhanndayyldrumesspaeelaﬁdeﬁouget
to take the laundry out while it is also difficult to reach the space to
take out | aundelyetherationnlSdimecyioh thye agieattion hbadeeoFdi dgposed s
a primary object of the present invention to provide a _drumtype washing
nmachi ne ha\ﬁrhgﬂ'é? StRnRY el ipdriael | Fenteeg PgaHPF\@anérHWI éédr’iﬁé grops

| aundry to ensate for the design limtatjon of t IIer
| oadi ng/ unl n&p86enFﬁ©c%6ﬁ9aﬁhd%PSCﬂ it ofetghet roﬁgﬁy' ﬁr9°1n9

accordance wth a rrgd e E”E@% o ge pr ¢ inve thon tgere IS
o ovi dad a TP Eyb aBL Ry HACAFho CPRISHLAE S HotRi MaS A daPEPCEas:
O Shose o A PAGRS LS g SV bl e AR Bavi o
carried out in fresh water. Then, when the rinsing process
is finished, a water-extracting process is carried out by
spinning rotary drum 51 at a high rotational speed. The
10 series of processes described are automatically performed
according to a preset control sequence (see Japanese Patent
Laid-Open Application No. 1997-215893, pp. 3 to 5, Fig. 1).
In the conventional drum type washing machine, the
centers of the laundry loading/unloading opening and the
15 door are arranged so that they lie on the substantially same
line, namely, on the rotational axis of the rotary drum.
Further, the diameter of the laundry loading/unloading
opening, formed at the front portion of the water tub, is
designed to be smaller than the cross section of the rotary
20 drum. Although it is preferable to have as large diameter
of the rotary drum as possible so long as permitted within a
space for installation, the size of the laundry
loading/unloading opening has an optimum size with resﬁect
to the diameter of the door. Accordingly, the
25 loading/unloading opening is sized with respect to the

diameter of the door while noting the fact that possible



. I oadi ng/ unl oadi ng opening on the other end; a cylindrical rotary drum
di sposed in the body of the water tub and having a cl osed bottomand at its
top a rotary drum opening, the rotary drum openi ng bei ng di sposed on the
same side as the 5 1id of the water tub; a notor installed at a center of
the rotary drum and a door installed in the housing, wherein the central
axis of the laundry | oadi ng/ unl oadi ng opening is positioned above a
rotational axis of the rotary drum and the dianeter of the |aundry
| oadi ng/ unl oadi ng opening is 10 smaller than that of the rotary drum
openi ng; anchsttd lddairon ssphepoSad tloe drgubsyrat vashyngomgehinecwid t hbe he
| aundry | oadi ng/ unl oadi ng openi ng. In such configuration, the rotary drum
i s di sposed iappeskiifattdly dancertt i@ et and in the water tub, and the 15
| aundry | oadi ng/ unl oadi ng opening fornmed at the water tub is placed such
that its center PaNE8sitidnd@uatve itnadéealBrlepding reperingr ¢ FuhReher,
the door installed at the hqusing is substantially concentric with the
laundry | o&%Fg/¥hF oéHFﬁBgﬁgerﬁ%enﬂﬁFé‘f %, ShEhel F&hiatg SR04 o3l ng
| aundry into or out of the rotar rum by opening the door,  user:s |ine of
visiongcant sil§°%85¥h tﬁﬁuwnsf%ggofgkﬁe rgf%?§gﬁfunf? om &ovel ARt e
| ower porti f r ry. d aglLl ters
of Iaundry]1%o%a |nr?tg{l/1§}1]1%ga(%iﬁr% %%%}rlufﬁg gg’d t eegiggrfgargg %gggg%%ts?to%l%g ﬁlﬁgher.
Thus, user's dnidi&Ofo¥i ghan dct Har diyuRbsthucked 4 romobaar W the erea
that used to be hidden -4 from'view so that user would not forget to take
out any | amdnt igbitior68. tiberetare, dium,s iR@SSi i espdacd abha€atgnidot
washi ng machi ne with such an enhanced feature to increase user conveni ence.
5 Brief Dedeigirectdfy dbeehvednpamsrmotlitk adbogs iEheopdhioa@. anthetéfore,
objects and features of the present invention will becone apparent fromthe
foll oW ng 1Gedeseay pfadh 06 mopieberngd lennddiynam tdievespace cand uhctrgen
wi th the acconpanying drawings, in which: Fig. 1 is a' cross sectional view
of a drum thpeateshiing haendne PAtawbélgante W toh 90 pRif breelt ehdodeaeht of
the present .invention;, 15 Fig. 2 is a plan view show ng a configuration of
alid of athft &P Cukfks Puts ]ias}l%ii‘%f JIEIEHTnal view of a

conventional drumtype washi ng machi ne.

Summary of the Invention

15

Accordingly, it is a primary object of the present
invention to provide a drum type washing machine having a
structure for facilitating loading and unloading of laundry
to compensaté for the design limitation of the smaller

20 loading/unloading opening compared to that of the rotary
drum.

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

25 housing and includes a cylindrical body, the body having a

base on one end and a 1lid for providing a laundry



. 20 Detailed Description of the Preferred Enbodi nent Wth reference to Fig.
1, there is described a configuration of major conponents of drumtype
washi ng machine 1 in accordance with a preferred enbodi nent of the 25
present invention. Housing 2 has therein water tub 3 supported on a
suspensi on structure (not shown), and -5 cylindrical rotary drum5 having
a bottomsurface is disposed in water tub 3 such that the direction R of
its rotational axis is slanted at a specific angle 8 with respect to the
horizontal direction H 5 Specifically, rotary drumb5 is installed in water
tub 3 such ltidzatirid/surdperdingy | sppashyi aredthe tdithdr oshdpord | enl ohdhdesl ng 2
whil e the bottomsurface of rotary drumb5 is disposed at the rear portion
of housi ng 2ty M diFresedrim Bhe soednmetdtbackat éut tuheaddr beving R
of the 10 rotational axis thereof is declined toward the rear portion of
housing 2 & ¢hesemhgbet8omRagt yatir 4fe5 HoP i i Yehatry Catdt oRsRERIm dRe vi ng
not or 4|nstalled the rear rtlon of water tub 3. Water tub 3 includes
cyl i ndri cal* Y& bcgai)'“sapﬁﬁelflﬂg 21H9s SLERPISY FB EBRNSAIE TiFSedS BRRly

3 15 wh | d 3b of . th b d h dia
d?r ectlonezllel.({l ét%h rgagﬁgeg t,g;a) trbj%t exggﬁqag #gﬁad%nﬁ‘g%ﬁ%fjﬁ%ﬁ%g

apeni ng L1 thiﬂ@anchamu@rx?# %%%%qlefaolgr Ha! gpdech Ag omnotary

drum 5. Furt door 8 i's’insta anincli ne sur for

the 20 frOcheSlHérﬁ%lch}Elé)%Pftﬂ'@uféﬁWd swydill;@yuﬁioé@fﬁg 5@9&%@/ is

| oadi ng/ unl oadi ng opening 11. Though Iid 3b and nain body 3a of water tub 3
are descri hewias SRERr abeve 0BPONRH Sided Bl Axibl JfS ©hS0rPeSEHDIE U dgdm
lid 3b and nmain body 3a seam essly as one conponent. For instance, 25 when
lid 3b and tie ndbedgt8a avke frdrenetaohdre. doadimd Asticaddaier ioplenithheyisar e
nol ded as one body, or, when they are -6 made of, e.g., a netallic

mat er}@l , eyl lare thatuf bbetr of &heoneotizody . dmmndpyn@ag berdaded dedo or
unl oaded fromrotary drum 2 after door 8 is opened. Further, by formng
door 8 par tluSaquRﬂS%tW ePs WHPRtantiandpaconcemird ALtis the 1aiendy of

rotary. dr @% .can b wed from outside. Moreover, bellows 15, which is
made of a Jﬁlgocﬂﬂ}anﬁrg di sposed around | aundry

| oadi ng/ unI oadl ng._op g Accordl ngI Yiy n_door | s cl.os t he | nner
surface of door gn sli{[e]és}pacé%’efs FFeféf eont 4 gt W‘i%r\én &' of5b (ﬁ

to thereby a?ﬁb%%%ha%%ll@s %é’%{tﬁflé)waﬂ? 404 a&{g;’gﬁlgf wWaed %l “gﬁr

runni ng over “water tub~3 escri bed above aving rotary
sl antel and aumstr Illda@ﬂ@rurac%lh@%éi&l%gt xdaes the &E@%&Qeloftwtlaé y

drum 5, | oading and unl oadi ng of |aundry can
placed such that its center is posutloned above the center
of the rotary drum. Further, the door installed at the
housing is substantially concentric with the laundry
loading/unloading opening. Therefore, when loading or
20 unloading laundry into or out of the rotary drum by opening
the door, user’s line of vision can easily reach the inside
of the rotary drum from above and the lower portion of the
rotary drum can be observed easily because thé centers of
laundry loading/unloading opening and the door are

25 positioned higher. Thus, user’s line of vision is hardly

obstructed from observing the area that used to be hidden



.15 perfornmed without a user having to bend down, and installation of drum
type washing machine d in a snall space, e.g., bathroom where a
conventional vertical washing machine is typically installed, becones
easi er because having cl earance space in front of washing nachine 1 is no
20 |l onger required. Therefore, drumtype washing nmachine 1 can be
configured to be suitable for even small houses with limted space. Wth
regard to | aundry | oadi ng/ unl oadi ng opening 11 location, it is forned such
that its center lies above the 25 rotational axis of rotary drum 5.

Furt her, dobroB ivs.edi sposédiatto heesubstudnt | abty foomeent toC beken batnciny

| oadi ng/ unl oadi ng opening 11. Since there is an optimm di aneter of door 8
with respectagedre. gn, tha pKsaal | Thevafepacelbf inaphssgbAachiondabrithge

di ameter of door 8 is smaller than that of rotary drum openi ng. Further,
since 5 | auhdVgsSléndi RrBARSadiitg ol AP 1anhaneed efeabri8s fOndinegee6et he
di aneter of door 8, the dianmeter of |aundry | oading/unloading opening 11 is
al so for med'®or be°Rhalter“than that of rotary drumopening. |f |aundry
Ioading/unloading opening 11 and door. 8 are installed such 10 that their
centerS are positioned above the rotational axis of rotary drum5 as
descri bed, e pl 4 ‘A eacl soal | et e _L.nside of rotary
drumb5 is I%%E%g ?€§%§?§§ﬁ§ﬁtha€h§?§8fﬁﬁ ?hgﬁﬁﬁ?gggggggépening 11 after
openi ng door 8. Thus, laundry acconmodated in rotary drum5 can be 15
observed wi t hout being hidden fromview Therefore, it is highly unlikely
that a user woul dHeai lapdve t 3kl oWt Y |loddrdis | Rside At yrar B rdr wied.
Particularly, by slanting rotary drum5 and installing door at inclined
surface 2a poesedtt dnventdspondild eeocaegl gppdrémnc! ifnain ovhef fiodtlawtng0
drum5 as in drumtype washing machine 1 in accordance with the preferred
enboditfent @¢sehepprerent imvenefenredhembpdiidenst gioten yidr gons watibe
viewed nore extensively. Inventors of the present invention conducted

ext ensi ve r¥selrehet3CEPHERRYI BBt PHANIAHG e1B WRiFRel i nation of rotary 25

drumb5, and it m?§ fougd that the preferable aqgle,to be_about, 30 ~ 5
degrees. By slantitfy rétaty of ufiESft ERECIGRAL aKIPY 86t AbsHHU™0TtYPs

degrees, a , r.xh il de n i S or
peopl o usi NP Rd pIPEINE" L ¥ cRLaaREE HHEH A BhelrR Rl bk B bt
regardl ess ofethelsehel ghtenfustber, by disposing laundry |oading/unl oading
5 opening 11 and door 8 such that their centers are positioned above the
rotatingnal "axis efig.otaris df ymbn Wi e Havingg r ot asyrdgupnbishapked, 1id

| oadi ng/ unl oadi ng of | aundry becones easier, and a user can easily inspect
each washi ngf opewat eontsih epatdir ough transparent door 8. 10 However, since
the di anmeter of |aundry | oadi ng/unl oading opening 11 is smaller than that
of the opening offigot a?y idr umn S rawE | aentignabadiiwy unfoadi rgnypehingall is
off-centered fromthe rotational axis of rotary drum5, the |ower portion
of 1id 3b dF'HWAteyPE #pSning machine.

20 Detailed Description of the Preferred Embodiment

With reference to Fig. 1, there is described a
configuration of major components of drum type washing
machine 1 in accordance with a preferred embodiment of the

25 present invention. Housing 2 has therein water tub 3

supported on a suspension structure (not shown), and



. 15 extends i nward beyond the open end of rotary drum5 to overlap with the
rotary drum opening. Thus, in case sone of laundry articles cone out of the
open end of rotary drumb5, they may get caught between rotary drum5 and
lid 3b as rotary drum5 rotates. 20 In order to solve the problem

crescent -shaped laundry anti-trap protrusion 16 for preventing |aundry from
being trapped between rotary drum5 and |lid 3b is installed at the | ower
hal f portion of lid 3b, where Iid 3b overlaps with the rotary drum openi ng,
such that the protrusion 16 projects 25 out toward the inside of rotary
drum 5. Fi cyPipdovd¢aks vophay videwmof 5| i Hagbngf wat bottom 3surdace ass
viewed frominside. As shown therein, |aundry |oading/unloading opening 11
i s di sposed RIS Ralni twatadht ERD| i%essaplovshehe Went direftiona®y of uits and
| aundry anti-trap protrusjon 16 having its central axis below the 5 central
axis of rotER§REemS ia<¥vried isdastescent shapepenilf peojaryle owaidht he

inside of rotary drum 5. havi n aundry anti-trap protrusion 16, |aundry
is preventéﬂaﬁg%%ﬁgﬁﬁré%? %F%ﬁ%ngﬁgcglﬁ%¥Rk%ﬁ Hotary drum5 and lid 3b. As
a result, the prqobl emaf l.aundry being.10 tprapped dye .to the off-centered
arrangénent of I%Eﬁ&ﬁf%Q%g;xmﬂ%hﬁ?ﬁﬁiﬂﬁu%pénPﬁg%Eéﬁﬁﬂ%?éabﬁeV%ﬁ?EdFug

Al t hough slan r y .qr, ripe f.f ers advaptages_such that
it facilitéfe%& %agﬁﬁg éﬁﬁygﬁﬁggﬁiigigfnggﬁgg?gda%§ ﬂ?%%I EﬂgngPr lPlflgher

wat er dept hog eNgliseMgn 215, 1d ansMade t@uandidss &f YAt e hecayss, suppl ed

water in rotary drumb5 collects in the rear portion. The drdm design also
has a di sadvisspaged saichthBatrelagupdint iich et aiousingn 2. wopl gdegathetoabr{-he

| owest point, which is the lower rear portion of rotary drum5. This

| aundry' s tdanuency tibs gashant i suthe tkat arka i difacthen amgnent edhby
rotation of the drum5. Thus, it is not possible to provide a satisfactory
degr etOof d@tteartyerread taxds| thauadfy iar deddldseadeitrmyasad hige byeghapngrhgothei r
positions in rotary drum5. In the preferred enbodi ment of the present

i nventi on, HoweQepinghé prbbltée iangke sOl veBobgryhatmimgst he phsivtdronso of

| aundry artiq!es iin rotary drum5 by way of controlling the rotation, of
rotary .10 ¥otate by drum’driving motor 4 installed at the rear portion

of water tub 3. Water tub 3 includes cylindrical main body

3a having a base and 1lid 3b connected to main body 3a,

15 wherein 1id 3b of the water tub extends in the negative
radial direction (i.e., toward the center) to provide
laundry loading/unloading opening 11 through which laundry

" is loaded into or unloaded from rotary drum 5. Further,
door 8 is installed at an inclined surface 2a formed at the

20 front surface portion of housing 2 such that it faces
laundry loading/unloading opening 11. Though 1id 3b and

main body 3a of water tub 3 are described as separate
components herein, it is also possible to form 1lid 3b and

main body 3a seamlessly as one component. For instance,

25 when lid 3b and main body 3a are formed of, e.g., a plastic

material, they are molded as one body, or, when they are



~drum 5 driven by drumdriving notor 4 and by way of agitation bl ades 9
provided on the inner cylindrical surface of rotary drum5. As described
above, by disposing the laundry 5 | oadi ng/unl oadi ng openi ng of the water
tub such that its center lies above the rotational axis of the rotary drum
the inside of the rotary drum can be seen nore extensively when the door,
which is provided at a position corresponding to the |aundry

| oadi ng/ unl oadi ng openi ng, is opened even 10 though the dianeters of the
door and the laundry | oadi ng/ unl oadi ng opening are designed to be snaller

t han that ohaddéeofptary.drenmepenilng. mihetrehar e thayeasewirtahufddthrpbtas ar e
made snmaller, and laundry in the rotary drum can be seen nore easily. As a
result, it émehikpdy. unlldkeidrils cemat ba uUssrdeulichtfoai brt cumbbaded arfdamake
out laundry fromthe rotary drumso that a nore conveni ent washi ng machi ne
i s obtai ned*OYRTY edFHE i?n\@Ht$HNdAas Bed® sIRRREAnd HeskRebedbX thermidgect

to the preferred enbodipent, it will, be understood 20 by those skilled in
the art that°var fodet 8fd STHdi %S 10at MORE Myt hRNARBESHFt MAkeTial,

departing fromthe.spirit and scope_of the invention as defined in the
fol Lowsng cr'af neiei S I PG g ] eonh B d?’&l‘?\wte)(?pe%ﬁ%@hioﬁﬁs Ehi ne

compr {81 Ng: g hovel Nt et es [y, diongsegan the housiog.and dingludes a

cylindri cal ( dy "having a ‘base "6n one end and™a T’ or
Gr um di sposta T the Bady o1t ReCTE arar Tty SraThag H TPy SReri P Y
and at its 10p apr@bRRYngIYM QPRM Nthot Ne KAt A MLUIM OREN: AFePeING Face
di sposed on the sanme side as the lid of the water tub; a notor installed at
a center ofofh@ooptaryakesnn prdsaudooedi ashabkedwifht he BadSi0Fgbellows
10 15, to thereby prevent splashed water by the rotation of
rotary drum from running over water tub 3.

As described above, by having rotary drum 5 slanted
and installing door 2 on housing 2 to face the opening of
rotary drum 5, loading and unloading of laundry can be

15 performed without a wuser having to bend down, and
installation of drum type washing machine 1 in a small space,
e.g., Dbathroom, where a conventional vertical washing
machine is typically installed, becomes easier because
having clearance space in front of washing machine 1 is no

20 longer required. Therefore, drum type washing machine 1 can
be configured to be suitable for even small houses with
limited space.

With regard to laundry loading/unloading opening 11
location, it is formed such that its center lies above the

25 rotational axis of rotary drum 5. Further, door 8 is

disposed to be substantially concentric with laundry



.15 wherein the central axis of the laundry | oadi ng/unloading opening is
positioned above a rotational axis of the rotary drum and the di aneter of
t he | aundry | oadi ng/ unl oadi ng opening is srmaller than that of the rotary
drum openi ng; and the door is disposed to be substantially 20 concentric
with the |laundry | oadi ng/unl oadi ng opening. 2. The washi ng machi ne of claim
1, further conprising a |aundry anti-trap protrusion disposed at a | ower
portion of the 1 id where the 1 id extends inward beyond an open-end of 25
the rotary drum wherein the protrusion is projected to inside the rotary
drum -12 1lchdithe/widstddihgaopendnef rlali mdinadherteenet hesl iach angtihembody
of the water tub are seamessly forned. -13

CAa. A Al ARlaneGek oAl doavs. A\ mE&hA rBsiged® to, e.g., an installation
029* 8?!""ytoje [V]ca]ca]ca]ca]ca]ca]ca]c”a]cal ca] cal ca] ca] ca] ca] ca] ca] ca) ca
] c~a] ca] ca]trEas] 4] cupehleq) cnafebpe dl c: &h€Tad 1am%1983&§h488?8f::—::8§ >N >
>>??@ A AAB, B4BBB} xsni d_Z] ca] ca%ca] cal ca] ca] ca

ca] ca]ca ca]c

a ca ca] cal R cal Ratc A caf cAPLAFYa] }DEQ ¢at 2dE1’%3’1)&%l %BW%(

:)/d%ol/d?(ry ()- 1%? 1/1%5")&%@%%@‘%&' &%e>bf 1150231120e/g Q:respondlng

to the diameter of door 8, the diameter of laundry

loading/unloading opening 11 is also formed to be smaller

than that of rotary drum opening. If laundry

loading/unloading opening 11 and door 8 are installed such

10 that their centers are positioned above the 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

highly unlikely that a user would fails to take out any

laundry inside the rotary drum 5. Particularly, by slanting

rotary drum 5 and installing door at inclined surface 2a

formed to correspond to the angle of inclination of rotary

20 drum 5 as in drum type washing 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 conducted extensive

regsearch to find an optimum angle © of inclination of rotary

25 drum 5, and it was found that the preferable angle to be

about 30 L 5 degrees. By slanting rotary drum 5 at the
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angle © of about 30 = 5 degrees, any users, whether they are
children (not infants), adults or people using a wheelchair,
can locad and unload laundry conveniently regardless of their
height. Further, by disposing laundry loading/unloading

5 opening 11 and door 8 such that their centers are positioned
above the rotational axis of rotary drum 5 while having
rotary drum 5 slanted, loading/unloading of laundry becomes
easier, and a user can easily inspect each washing operation
step through transparent door 8.

10 However, since the diameter of laundry
loading/unloading opening 11 is smaller than that of the
opening of rotary drum 5 and laundry loading/unloading
opening 11 is off-centered from the rotational axis of
rotary drum 5, the lower portion of 1lid 3b of water tub 3

15 extends inward beyond the open end of rotary drum 5 to
overlap with the rotary drum opening. Thus, in case some of
laundry articles come out of the open end of rotary drum 5,
they may get caught between rotary drum 5 and 1lid 3b as
rotary drum 5 rotates.

20 In order to solve the problem, crescent-shaped laundry
anti-trap protrusion 16 for preventing laundry from being
trapped between rotary drum 5 and lid 3b is installed at the
lower half portion of lid 3b, where 1id 3b overlaps with the
rotary drum opening, such that the protrusion 16 projects

25 out toward the inside of rotary drum 5.

Fig. 2 provides a plan view of 1lid 3b of water tub 3,
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as viewed from inside. As shown therein, laundry
loading/unloading opening 11 is disposed such that its
center lies above the center of rotary drum 5 and laundry
anti-trap protrusion 16 having its central axis below the
5 central axis of rotary drum 5 is formed in crescent shape
and projected toward the inside of rotary drum 5.

By having laundry anti-trap protrusion 16, laundry is
prevented from going into the space between rotary drum 5
and 1lid 3b. As a result, the problem of laundry being

10 trapped due to the off-centered arrangement of laundry
ldading/unloading opening 11 can be prevented.

Although slanted rotary drum 5 described above offers
advantages such that it facilitates loading and unloading of
laundry, and it allows for a higher water depth level even

15 with a small quantity of water because supplied water in
rotary drum 5 collects in the rear portion. The drum design
also has a disadvantage such that laundry in rotary drum 5
would gather at the lowest point, which is the lower rear
portion of rotary drum 5. This laundry’s tendency to gather
20 in the rear area is further augmented by rotation of the
drum 5. Thus, it is not possible to provide a satisfactory
degree of detergency to all laundry articles being washed by
changing their positions in rotary drum 5. In the preferred
embodiment of the present invention, however, the problem is

25 solved by changing the positions of laundry articles in

rotary drum 5 by way of controlling the rotation of rotary
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agitation blades 9 provided on the inner cylindrical surface
of rotary drum 5.
As described above, by disposing the laundry
5 loading/unloading opening of the water tub such that its
center lies above the rotational axis of the rotary drum,
the inside of the rotary drum can be seen more extensively
when the door, which is provided at a position corresponding
to the 1laundry loading/unloading opening, 1is opened even
10 though the diameters of the door and the laundry
loading/unloading opening are designed to be smaller than
that of the rotary drum opening. Therefore, areas with
blind spots are made smaller, and laundry in the rotary drum
can be seen more easily. As a result, it is highly unlikely
15 that a user would fail to notice and take out laundry from
the rotary drum so that a more convenient washing machine is
obtained.
While the invention has been shown and described with
respect to the preferred embodiment, it will be understood
20 by those skilled in the art that wvarious changes and
modifications may be made without departing from the spirit

and scope of the invention as defined in the following

claims.
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What is claimed is:

1. A drum type washing machine comprising:

a housing;

a water tub disposed in the housing and includes a
cylindrical body, the body having a base on one end and. a
1lid for providing a laundry loading/unloading opening on the
other end;

a cylindrical rotary drum disposed in the body of the -
water tub and having a closed bottom and at its top a rotary
drum opening, the rotary drum opening being disposed on the
same side as the 1id of the water tub;

a motor installed at a center of the rotary drum; and

a door installed in the housing,

wherein the central axis of the laundry
loading/unloading opening is positioned above a rotational
axis of the rotary drum and the diameter of the laundry
loading/unloading opening is smaller than that of the rotary
drum opening; and the door 1s disposed to be substantially

concentric with the laundry loading/unloading opening.

2. The washing machine of claim 1, further comprising a
laundry anti-trap protrusion'disposed at a lower portion of
the 1lid where the 1lid extends inward beyond an open end of
the rotary drum, wherein the protrusion is projected to

inside the rotary drum.
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3. The washing machine of claim 1, wherein the 1lid and

the body of the water tub are seamlessly formed.
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