Washi ng Apparatus [Technical Field] [0001] The present invention relates
to a washi ng apparatus that washes washing articles. The present invention
particularly relates to a washing apparatus that washes washing articles
in a washing tub which is filled with a cleaning liquid including water, a
petrol eum sol vent or an organic solvent and the |like. [Background Art]

[ 0002] As a conventional washi ng apparatus, such a washing apparat us
beconmes popular not only as is provided with a washing tub, wherein a
rotating axis is fornmed in a vertical direction, but also as is provided
wi th a washing tub, wherein th@whgﬁgp%pgrgﬁk§ is formed in a horizonta
direction or in a direction to be inclined fromthe horizontal direction
(to be referred as "a horizontally inclined direction" hereafter). Then,
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type ofinci damictignltb deiidcEHed fiin WAk Soriontal direction (to be referred as “a
horizontally inclined direction” hereafter). Then, the washing apparatus
being provided with a washing tub, in which the rotating axis is formed
vertically, generates a rotating flow (a swirling water current) in the cleaning
liquid inside the washing tub, by rotating a pulsator that is installed to the
bottom of the washing tub. By a force of the rotating flow of the cleaning
liquid that is generated, washing articles such as clothes and the like are
rubbed each other, so that the washing articles are washed. (Hand-wash-like
rubbing wash method) On the other hand, a washing apparatus that is
provided with a washing tub (drum), wherein the rotating axis is formed in a
horizontal direction or in a horizontally inclined direction, moves a washing
article to the upper side of the washing tub with a baffle (blade-like portion)
being protruded on the inside wall surface of the washing tub, by rotating
the washing tub, and subsequently has the washing article drop by its own
weight. When the washing article drops, the washing article is washed by an
impact force that is caused by an impact against the inside wall surface of
the washing tub. (Beat wash method)

[0003] A cleaning liquid that is used for washing by aforementioned washing
apparatus is categorized into a water type of cleaning liquid such as water or
a solvent in which a surface acting agent is mixed with water; and a



a solvent in which a surface acting agent is mxed with water; and a
non-wat er type of cleaning |iquid such as a petroleum solvent or an
organi c type of solvent and the |ike. Wien the water type of cleaning
liquid is used, contam nation of water solubility that is attached to a
washing article is washed of f. However, depending on a clothing fabric or
fi ber of the washing article, the washing article is susceptible to
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[ 0007] By having the swirling water currents in a spiral shape forned in
each of the concave portions, the cleaning liquid that fills the casing
flows in a formof an approximately concentric circle at a different flow
rate along a radial direction of the washing tub. Consequently, a pressure
distribution is fornmed in the radial direction of the washing tub. The
pressure distribution that is formed in the radial direction of the
washi ng, t ub. makes the washing article float _ inside the washi tub. As a
resul t, [GU08] Mﬁﬁiﬁh@ ‘Haﬁhmgeapwatﬂﬁd)it%acgan the p §V¢'ﬁ%‘?f&é01t9d£%@fﬁ%‘hi ng
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addition, the pressure distribution that is formed in the cleaning liquid
influences behaviors of the washing article inside the cleaning liquid.
Therefore, in order to achieve the washing effects sufficiently, it is necessary
that the pressure distribution be formed effectively in the cleaning liquid

filling the casing.

[0006] Then, the present applicant performed further verification for each
construction of the aforementioned Patent Publications. As a result, as
mentioned above, it was clarified that the pressure distribution is formed
inside the cleaning liquid by rotation of a concave and convex surface that is
provided to the inside wall surface of the washing tub continuously in a
circumferential direction. Namely, in the washing tub, the concave and
convex surface is formed along the rotating direction thereof. Therefore,
when the washing tub rotates, the cleaning liquid inside the concave
portions moves toward the direction of the rotation by the convex portions,
but the cleaning liquid itself tries to remain and stay. And thereby, swirling
water currents in a spiral form are generated inside the concave portions.

[0007] By having the swirling water currents in a spiral shape formed in
each of the concave portions, the cleaning liquid that fills the casing flows in
a form of an approximately concentric circle at a different flow rate along a
radial direction of the washing tub. Consequently, a pressure distribution is
formed in the radial direction of the washing tub. The pressure distribution
that is formed in the radial direction of the washing tub makes the washing
article float inside the washing tub. As a result, the washing article that
floats and drifts inside the cleaning liquid is spread. And thereby, the
washing effects are advanced and at the same time, the washing article can
be prevented from being damaged. Hereafter, a washing method in the
washing apparatus of each of the aforementioned Patent Applications is

referred as “spurious zero-gravity wash method.”



JP-3841822 JP-3863176 Patent Application Laid Open as 2010-22645 [ Sunmary
of the Invention] [Problemto be Solved by the Invention] [0009] The
washi ng apparatus of each of the aforenentioned Patent Publications uses a
| arge volunme of the cleaning liquid, conpared to a general washing
apparatus for famly use because the washing tub thereof is filled with
the cleaning liquid in such a manner as the washing tub conpl etely soaks
in the ¢leaning liquid_ filling the casing, or the like. Therefore, the
washi ng QB%&@QFU%O%ﬂKégﬁﬁréﬂt he af orenentioned Patent Publications is

| ess ef [pgtdntPuBliddbpnefit er -saving effect thereof, and is difficult to be
applied washi ng apparatus that requires high water-saving effect such
as a maéﬁ@ apparatus for famly use, especially. Additionally, in recent
years, varikatentbotbheatioavie bealP-@84aB2ped t hat can be washed by a washing

machi ne for se c ed not be washed by the washing
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appar at us eac rement’roned Patent Publications but can be
washed wel IPéb‘ynt Ratbligetiong nac P atent dwpligation aid Ogen ah@0dOHE6Hand, a
drumtype washi ng machi ne that washes the clothes in accordance with the

beat waifg met hod%fhrgl]§ he foI owi ng problens: Not only the clothing fabric
of the ¢PBHRRALY &yt 119§l washi ng, but also the clothes cannot be
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dependi @gnml%mg %&)ipglfaﬁlfs fop ‘faﬁﬁfyi WeBhdcQuls tﬁ@%%%ing tub thereof is
filled with the cleaning liquid in such a manner as the washing tub
completely soaks in the cleaning liquid filling the casing, or the like.
Therefore, the washing apparatus of each of the aforementioned Patent
Publications is less effective in the water-saving effect thereof, and is
difficult to be applied as a washing apparatus that requires high
water-saving effect such as a washing apparatus for family use, especially.
Additionally, in recent years, various clothes have been developed that can
be washed by a washing machine for family use. These clothes need not be
washed by the washing apparatus of each of the aforementioned Patent
Publications but can be washed well by the washing machine for family use.
On the other hand, a drum-type washing machine that washes the clothes in
accordance with the beat wash method has the following problems: Not only
the clothing fabric of the clothes is damaged by washing, but also the clothes
cannot be rinsed with a sufficient volume of water, so that all the detergent is

not removed but remains on the clothes.

[Means for Solving Problem]

[0010] In view of the above problem, the present invention has an object to
propose a washing apparatus that can change over the washing method
thereof, depending on the material of the article to be washed.

[0011] In order to achieve the above-mentioned purpose, a washing
apparatus in accordance with the present invention is provided with a
washing tub that rotates by a rotating axis which is inclined toward a



[0011] In order to achieve the above-nentioned purpose, a washing
apparatus in accordance with the present invention is provided with a
washing tub that rotates by a rotating axis which is inclined toward a
hori zontal direction froma vertical direction or is set to be horizontal
and that has a washing article contained therein; a casing that covers the
washi ng tub and is supplied with a cleaning | iquid; a concave and convex
curve surface t is provided o n.inside wall surface aof th hi ng
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clothes that are vulnerable to a damage bei ng caused by washi ng that
enpl oys[Effiecctfahe Wasbntishhod, the first washing nethod is sel ected,

wh b ibit d
T oY (el o PSSR ik Sk SARIER R, b EhRilES, Bl Jfehi no
ri nsi ngwethorg twlarthbe hestmcerchveVbnd overex wheve damkicer Ilfngi PQSa@blef‘m red by
the wasky tUdeb%hé‘Qvéé}HB% ﬁﬂgt}éb(? %"%ﬁ%ﬁ ¢ aﬁ?&?%val%ﬁﬁﬁl%a ﬁﬁ*ﬁ)gdtﬁé)t t he

cl ot hes wat er 1 ng ted because t tub is
provi de@nmlqm Bhe GREEIPMSAZRI OV BasRemathed cand [thh@rcoaéswaﬁ %n of

Dr awl ngﬁﬂetﬁ&@%ﬁht Ehfplo;ls ithe eag NeARH ngethOOS BepbhigvbRMr BBfecs RIS @
constr u\(’:vtalslci)ed As a result, for the clothes that can be washed by employing the
beat wash method, the second washing method is selected, which leads to

reduction in a volume of the cleaning liquid to be used during washing, and

thereby, water-saving effect is enhanced. On the other hand, for the clothes
that are vulnerable to a damage being caused by washing that employs the
beat wash method, the first washing method is selected, whereby it is
possible to inhibit damages to the clothes during washing. Additionally, in
rinsing, when the first washing method is employed, rinsing effect can be
enhanced. Moreover, when dewatering is performed by the washing tub
being supplied with slits, damages being caused to the clothes during
dewatering can be inhibited because the washing tub is provided with a

concave and convex curve surface.

[Brief Description of Drawings]
[0013] FIG. 1 is a schematic perspective view that shows a construction of a



washi ng apparatus in accordance with an enbodi nent of the present

I nventi on. FIG 2 is a schematic perspective view that shows a
construction of a washing tub that is installed to inside of a casing of

t he washi ng apparatus shown in FIG 1. FIG 3 is a schematic cross
sectional view of a washing tub that is vertical to a rotating axis of the
washing tub shown in Fig. 2. FIG 4 is a block diagramthat shows

an approxi mate constructj on of pi pin systembﬁad a co troI system of a
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that isgpstall eyt the washing apparatus shown in FIG 2.

FIG. 3 is a schematic cross sectional view of a washing tub that is
vertical to a rotating axis of the washing tub shown in Fig. 2.

FIG. 4 is a block diagram that shows an approximate construction of a
piping system and a control system of a washing apparatus in accordance
with the embodiment of the present invention.

FIG. 5 is a schematic cross sectional view that shows a construction of
a first example of a baffle that is installed to the washing apparatus shown
in FIG. 2.

FIG. 6 is a schematic cross sectional view that shows a construction of
a second example of a baffle that is installed to the washing apparatus
shown in FIG. 2.

FIG. 7 is a schematic cross sectional view that shows a construction of
a third example of a baffle that is installed to the washing apparatus shown
in FIG. 2.

[Mode for Carrying Out the Invention]

[0014] A washing apparatus in accordance with an embodiment of the
present invention will be described by referring to the drawings. FIG. 1is a
schematic perspective view that shows a construction of a washing
apparatus in accordance with an embodiment of the present invention, and
FIG. 2 is a schematic perspective view that shows a construction of a
washing tub in the washing apparatus shown in FIG. 1. Also, FIG. 3 is a
schematic cross sectional view of a washing tub that is vertical to a rotating
axis of the washing tub shown in Fig. 2. Furthermore, FIG. 4 is a block
diagram that shows an approximate construction of a piping system and a
control system of a washing apparatus in accordance with the embodiment of
the present invention.

[0015]
(1) Construction of a Washing Apparatus
A washing apparatus shown in FIG. 1 is provided with a casing 1



FIG 7 is a schematic cross sectional view that shows a construction of a
third exanple of a baffle that is installed to the washi ng apparatus shown
in FIG 2. [Mdde for Carrying Qut the Invention] [0014] A washing
apparatus in accordance with an enbodi nent of the present invention wll
be described by referring to the drawings. FIG 1 is a schematic
perspective view that shows a construction of a washi ng apparatus in

accor dance [

enbodi nment o he present | ven nd FlI 21s a

schemat f a"p]é?%ﬁégﬁr\}ég i £HEP 1%‘%169\@ he 1tgKRR ad’f’ a%x %r‘?gn% ub in
t he washidygindpfval ahupe Thavis irmsthlled td.thel 1$1®er1faﬂ@f t&el@sﬁl@Qhar@ddrc:a Cross
section%B view of a V\fﬁglfn t ub ilhat iFQ, 1\/egfit cal t § r ot at 'tn?l s of the
washi ng Rl CEHaRT PRV, 08 2 Raehiids npale 19 STt th Relit eafad i ¢ nat
shows anpapipigoxi fimng swriste widé af e xaping 11y :swmtzmgnabna dothatolis syst em
of a washi u -h resent
Mnvent' SRt BPRR" e Sahufe FD 6 6pdtibnk W BIRR MECRLRL 106d i
appar at dElvépR\iHe¢hrIRR D, 51th@t peptatiedchenimtashing daib n§ hy transmitting a

rotating force by way of the rotating axis 4. Each of the casing 1 and the

washing tub 2 shown in FIG. 1 is constructed in a cylindrical form in a

manner that the central axis thereof inclines from the vertical direction to

the horizontal direction. Namely, the washing tub 2 rotates inside the casing

1 with the central axis, which is in a horizontal direction or a horizontally

inclined direction, serving as the rotating axis. Additionally, the casing 1 is

not limited to a cylindrical form whose cross section is concentric to the

washing tub 2 but may be formed in a manner that the washing tub 2 can

rotate freely inside thereof.

[0016] As shown in FIG. 1, the door 3 has a part that is provided with a
protruding portion being inserted into the internal of the casing 1 through
the port 11. When the port 11 is closed by the door 3, by having the
protruding portion of the door 3 engaged into the port 11, the casing 1 is
sealed closely by the door 3 so as not to make the cleaning liquid leak out.
Also, the door 3 may be provided with a window that is made of a
transparent member such as a glass, an acrylic board and the like, in order
that a worker can confirm the internal of the casing 1 when the casing 1 is
closed. As a result, the worker can confirm the amount of the cleaning liquid
to be supplied to the internal of the casing 1, the condition of washing
articles that are being washed, and the like .The driving mechanism 5 may
consist of an electric motor that is equipped with a rotating axis 4, or may
consist of an electric motor that indirectly rotates the rotating axis 4, and a
pully and a belt that transmit the rotation of the electric motor to the
rotating axis 4. In addition, since the driving mechanism 5 is installed to the
outside of the casing 1, the rotating axis 4 is inserted into the casing 1 and
connected to the washing tub 2. Consequently, the casing 1 is provided with a
bearing portion where the rotating axis 4 is inserted. The bearing portion
has a sealing structure that prevents the cleaning liquid in the casing 1 from

leaking out.



that has a cleaning liquid supplied to the internal thereof; a washing tub
2 in a cylindrical shape that is installed to the internal of the casing
1; a door 3 that covers a port 11 for a washing article to be put in being
installed by opening a front surface side of the casing 1; a rotating axis
4 that is connected to the washing tub 1, penetrating through the casing
1; and a driving nmechanism5 that rotates the washing tub 2 by
transmtting a rotating force by way of the rotating axis 4. Each of the
casing 1 and the washing tub 2 shown in FIG 1 is constructed in a
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t he rotatlng axi s IS inserte earing portio aling

struct usBa¢dtat prevents the cleaning liquid in the ca3|ng 1 fron1|eaking
out . [0017] The construction of the washing tub 2 in a washi ng apparat us

that is tructed as crib oevmllbeexlainedb ref ring to
Fla o 0TI Ehéman BT hand PRV &ndeoneree GAEDGEE it Sdees
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22 Vmer%tléxgge&}?ef]aﬁ%cﬁgﬁto&”(ﬂﬁe b6t %%ﬁf{fs &fst! el Rallife WPS | NPobrSwOidst he

washi ng as concaves an vexes at are contlnuous al ong t he
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Sf thf n&ig%uh%ﬁglamlgefc?fontz gﬂfﬁbﬁéhwﬁoﬁégirlengﬁidﬁ Y a@%oh?@x ?ﬁbhuﬂhé\fﬂ |
Irectl on an a a e a suppl1 e n ar (0] e ncave an
convex CORGAYesaRG a%vezzcur?ﬁéﬁrﬁ?sc opt rnﬂr%dt %n%hﬁ Gﬁa‘éﬂ}ﬂ WA onvex
curve mcsv;;f tl@é:ezaaagagﬂdxh Be)ys}haxtmﬁ&anaai\ee portivacs 284 andadelyx pbriignd 22b f
Clrcu ent lrection on the,Cr 0] n ur ace
ot "the g lieERtERLPR R Oubar USRS PREMEPaftion G4 Bl 1Bhieg il 12
tub 2. portEdG 22baatk EbEingious hdongrtdm/peaphemorwlewhcw vertsaﬁlff@ceh@z and
the sli %&aﬁ%é‘ﬁﬁl@SPméj%sﬁﬁnQQHﬁl2 B 3date oﬂ"héﬁlge RhE sl?‘tssi?p@néﬁa?é(a”pl e
in whic e toncave and curve sur ace ts 23 are
provi dedroa thadgerle wplcwsthq optsge azald wbdhe |W|aﬁl'hfl@ tﬂba%dt}ﬁ geaning he

concave]mgd S?ﬁlém@%h& Wa\éﬁusglfﬁmes dzschak w yésiod He@wteaﬁ theshgiggval |
surface of e Shl n

rv surf hat kes the
cross s@bfit 5%@3@§H§Haﬁégﬁ§g§S? % e??“%%f V“?%n?%
rotating axis of t he washing tub 2 be contlnuous al ong the di rection of
the rotating axis of the washing tubg2. In other words, when the direction
of the rotating axis of the washing tub 2 serves as the | ongitudi nal
direction of either a concave portion or a convex portion, the concave and
convex curve surface 22 is constructed on the inside wall surface of the
washi ng tub 2 by having concave portions 22a and convex portions 22b
formed alternately in a manner that the concave portions 22a and the



[0019] In the construction showmn in FIG 2, the slits 23 are opened with
the direction of the rotating axis of the washing tub 2 serving as the

| ongi tudi nal direction. However, the slits 23 nay be formed by a plurality
nunber of slots that are arranged along the direction of the rotating axis
of the washing tub 2. Additionally, the slits 23 nmay be provided not only
on the inside wall surface that serves as the circunferential surface of
the washing tub 2 but also on a flat surface 24 that is opposite_tqg an

open sur¢sies bptween thpeasing & apd theywashingdkpbya dloyis mta thapntarpsl okd

bet weenth & Gashd ould 2(theSugh Che dlids 28d the open surface 21. Al so, the
slits 23 may be provided only between the casing 1 and the open surface

21, or may be provided only on the flat surface 24. Furthernore, the
const r ufa0 19 Iaf theh@nsashitivn shibw2 insFIGat2,| thei dlgd 230aee cpersid with 6he i n
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W SERERHYE

directi fOgh B Such g ppgnes a3 elgpécage HCOBVES LIS 25 are
provi desuxfacd B2 is ficirded wal thesantimcpenp héheofdshinsgde lesmufatzﬂeoﬁdm/ex.
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In the washing tub 2 that is construct ed as descri bed above, for the

ci rcunt gyoRn) t\%re@'véﬁ%te%fﬁ& 2f5hi°s ;Yi%%'fﬂéwbét%ae% tvteeoﬁmay@rtﬁﬁtstzws 22a

and the convex portions 22b are forned al ter nat (o]0 and
convex @dvRarl el theeconcavgman REnYRN FREe Sur é?"eggr etg‘ bﬁfg'ﬁa%fl%f t he

convex @Hsti@ied 43ks tWRS Siotrudnd iRk lrﬂ@nﬁéﬁt}ﬁt&mﬁh@éht betHeob afflef252ach of
t he bott of .t he ave rtions 22a the ests of . the nve ortions
22b andlstohqegpc‘b fﬁ%%&? %‘T ‘%ﬁ R PP }féng Sigwed @ gh%ortl ons
22b be raatlas atfethet vashing éubi 21eThént kemei asahéecroemaxapontrmszglectha)n of
Lhe conGa 255 JOMYEY ifLl YEwHD! 858 65 GARE.AIRGBuNng 65U, wher
e concave and COnveéx curve surface rotate iTcunferenti al
di r ect | mwidd walllesurfate nf thelwashing thb Hbs shoretatng estsmﬁ theawaisbing bance
to a flQw Qtlstcbﬁtlhh%s‘m@tpgr the r Yr?g(af?i%,réf' %swagm@eﬂﬁf @tgﬁmealtty)w for

the liquid in't nal's o ncave por.tions a. The ave and
convex Bumber ofr patlesy3o rrwméemﬁo d gnnEhe lasegwwait an aa? thehe

peri phegiskingt bgb Wash bBaly WheZbaffle 85 mﬁg\/\m iprotided. 3VheRYa tp'aluealaty

dlfferen he peri e mash n The c ncave and
convex ’& Er ?Erh@é@%sggg art"ﬁsp g?%éngileéngiﬂevga ﬁt H%a‘ffre?zf g
i nst al | tad Roittiberefisiabiée wadt tlsubhffles 25 arderoashirg émbl%paneaakh@e of a

Y11 nd gl BRSIESlor 18 HARINE ! 30 SRRl 20 19622 A8 ptovg 10 FIG

4, € Was aratus’in accor fesen odi nent, the

upper pdmee @afﬂmzé agengovided g the desideivall gurfage |o£ the p‘fﬂs}nng dwbpat h 12
that supphd gsnydie HdwaUEs lfbﬂytéiahﬁ)meomewﬂés BN h AR tiﬂa'h shoy path 13
t hat sucks and di scharges the alr | qiﬂ V\:qH %he | ower rt
of the THEFKGL1SQ @%f&\%@auﬁtpﬁt %ffe&a%b% tqi!ﬂ"’d BEse B4 t hat

di scharges the cleaning liquid fromthe casing 1. Mreover, a |evel

measur enent piping 15 and a pressureg,sensor 16 are install ed to the

washi ng apparatus in accordance wth the present enbodinment in order to
neasure the | evel of the cleaning liquid being supplied to the internal of
the casing 1. The washing apparatus in accordance with the present

enbodi ment is also provided with a flow control valve 17 that controls the
flow of the cleaning liquid being supplied fromthe liquid supply flow



[0023] At this time, the liquid nmeasurenent piping 15 is connected to a

| ower position than the central axis of the washing tub 2 with respect to
the casing 1 and constructed to be vertically bent. In the liquid

measur enent pi ping 15, the pressure sensor 16 that senses the pressure
inside the liquid neasurenent piping 15 is installed to the other end

t hereof being opposite to the connection side thereof to the casing 1, so
as to be higher than the vertically toprmost point of the washing tub 2. In
the liquid measurenment piping 15 having the sensor 16 installed as

descri bggdogbpye tha vpﬁé’ﬁmgftu‘bhg tﬁh@@é‘ cofsthhtélddaddbagilsairbbes o thee

I | | I I
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| evel q{Jvﬂmg Io%%br&ncawp@rtlaﬁt dat hfe | drBstisChMBRS BESBNboRIM NGBS 1S
measur e s I ng appar at us

802 g&eln constructed as ggzcrlbed
above, QXBIGCB@PEIO O EPRCAVERPEEIORS 23 19Ithg £eBueH ROF RN ELR PP of
nﬁnl pu: ahb@erahe) i d@ﬁ@chﬁé df}{:h'ehtﬁrdiﬁﬂfe@elhﬁhl ?f;)s@@’ebtl@ﬁ df&heaﬂﬂat oalveo sets
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h I h
the mr%stﬁﬁgﬂ) é‘tﬁsistdb%FfB‘i‘%“tBIIle@ﬁJaﬁﬂ aP@s I%e élgggttragq W At tﬁ@g%mt e

cont ent artic 0 be wa pOF 1 ON
cal cul atveken Hee cmx rertioms 22begariongte tltmﬂ@w er tze Hapist incthe mterralsnt er nal

of the Qﬁ%h@%&ea\h,ﬁ%ﬁ@ dohe mt@ancaeé ahtt%oméiabﬁﬁv@t&tfﬁteezg% put into
t he was | Ng In Oééﬁr t o, mai nt eve eanl ng

| i qui d @Yfﬁﬁééalhﬁﬂeaﬁ efne gt ?li’%lth?)BPt"llp rf'Z@ %W@@Lﬁng Fab ?aptlésopenl ng
of the fdhow:rcontFid:. Balnyegs hbfeandliff8ratt addtlo aamt\gethe eaiphery vhlthe
openlng ase& n L@ eve e cleaning li i n_accorda cefmtth t he
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apparatwarbedﬁ@nnom&t@bphﬁd anddestailéd doabloy ensidee walhwudfasappf ¢hel ow
path 12 OQQ ﬂlﬁj\ﬁ Ggd, t a?)er 68101 Hﬂﬁflcgpgiegﬁef hc’ﬁa U @Hetéiﬁat gn the

upper par e caS|ng or nay e provi to a catlon t oes not
overIapSMMQlﬂdshlng tub 2. A pIurallty nunber of liquid flow paths 12 nmay
be provided in parallel to the central axis of the washing tub 2, or one

l'iquid flowpath may be oyi de Moreover, th qui d asur enenf piping
15 and t[ﬂgz%;r‘§§§b9%fn§é‘n§ ’Gma‘i%@ @ﬁﬁh’é’ﬁe@ﬁ’eﬁ u?rélnﬁé?or Hee pRLh t g%rve as

| evel sey"re@éxﬁc éxhbbdﬁﬁ@sﬂ,l ftRe m@@ek oaet opthd b@smtgaam mvi%awwcth adideadt Pﬁ t
casin nso ons eq 1.n er a
hey mestnpdy TS pathrz SREC nuSERES R SRk ratr BOBR IERACP B BRI BR o ¢
capaci t yiofloel patlr i8ahat estlst andalis¢i3026§ thé mioughdbthegasiog Liiwhder at ed,
same as faheat . BUb tﬁ@tcg&ttﬁ% %@pg@%@%@hu a]t'cﬁat%eggl Rl HoROB4! {1PR4t hat

gi ves regeneraflon t arged from

t he di s¢hat gbisthapged thieoglepaing 1muidyirem ;ﬁhewm lanMoxegsarp a Hetelhas t he

cl eani ngnbdQitetherRepingubs eghdt @ }stt%sﬁ?@%%@t i@ atréeﬁtsrmnédln the
di scharge liquid treatnment portion, into the uid %ég f|OM/path

12 and et%%ungtaéeatrﬁewcubaﬁw&amedtla it etHF@S%%%PH’d’O 1pgpt ah Ldpg to
provi dedneddettheriabélyof ﬁx@r@emm@altmti tﬁihgls@@bhed t3, tha iwad1eral tofinke t hat

tenporarll es the.cleaning lig to,.the imnternal of
e casCHERE bR 3RatH S aibs LEderorigaiealPRs BB bPadhBRES, an
air val ve aﬂmypbevﬁedt\aitheai flaw tduatmlrvsﬂtz@vﬂpta}nat g¢ontgolsathe Hopr efdhe t he
liquid i [ . 1. G; ﬁﬁya%

above- neg¥§gd%&ﬂ%gﬁaﬁ%ggﬁﬁgﬂgF$'%@B?hggghrﬂgIaaﬁﬂgq% nayﬂ%e connected
to the tantol vabz7]8 tixgt opasrala ghedlesw pibihe qiemwldqiwéebwg Klisahargpdr i ous
Zer 0- G §vdrh YehRag e YREAOHquid flow path 14; a manipulation portion 19 that is

manipulated by a worker; and a control portion 20 that controls opening and

10



In the washi ng apparatus being constructed as descri bed above, it Is
possi bl e to exercise a washi ng behavior in accordance with the spurious
zero-gravity wash nmethod and a washi ng behavi or in accordance with the
beat wash nethod, by adjusting the volunme of the cleaning liquid to be
supplied to the cleaning tub 2. First, the washing behavior in accordance
with the spurious zero-gravity wash method will be explained briefly
herei nafter. v%en t he washi ng apparatu ing constructed as, descri bed
above egksuresfthe Ny KPREob&RAESr 7 .aﬁldaggoﬁf@ﬁe%v YtReCHpg gla%

zer o- gr @qivieyopashghet hod, first, the control portlon 20 gives a control
signal to the flow control valves 17 and 18, so as to open the flow
control valve 17 and at the sane time, close the flow control valve

18. Ther é(hﬁ/ZS]tAttetlm ciané, rthelliqud dnéaswappntgdping 1hes cagiacted thg lowyr of t he

i aui d :
alr'? |ui:I e?gsoa sma%\,\@ﬁeaééhtgl yﬂgl Ftﬁg%f%ﬁ%@gb%&p}%c%? %ﬁc‘gﬂ&;n e%ﬁ%l cal

si gnal flrand @m@tm@gémwes@mallmentr@@mﬂaw HEAETEMORL E’é’ﬁ’flg AR t he
level ofhd hgr&ds@@di Bonddrauig! ixhtt henvesShikg priisdre andhilleidges aml_er or
not such a [evel has att ned a t i acc a W|th t he ai |l of
(b6 vacisisugsreal g s s the shoh g R B0 DPEHIS b [ 0028
V\heﬂ t heh@\%‘@hh@gm@@m% (theﬁébfaﬂﬁmhdaﬁ@mg\nlt hsat e ﬁbpbélhllghez aghangthyi ty

wa met hod i xecut e t.he. |.e e,.cheani t in a
ra?lge bg?%(éar]f ﬁ%pIBlé%‘i PPB’H %Qﬁe?’vatsﬁé’ﬁéqﬁg é tﬂ? hdk g]feg?ﬁléaﬁﬁé ing tub
2 and tpqnpgsw iharviig ghersenkan 16hieshaldgrb sis mmbedfahcwe% waphitngl thed 2 (the
hei ght {.pai n'l l%%'l({l‘%gld%s@poﬁ?ﬁpw H?e%ﬁﬁﬁ%rﬂ@lhm}feh@as‘i‘ﬁé i &&ewbar?d tgefilled

vvlththec I's tine, when exe u@gaon of the
was hi nngémalu ddeoeleanirg MiqHdt becosmr gublshe 26- Hiea G\j the net hod

i's specifda@thn ll’féﬁh&@héﬂde t‘h@%ds@ﬂ@'l qfhetnh%ychz@ﬂﬁ'grlﬁhd pﬂalébdréfﬁéfnélﬁ' B®t in a
manner t hat t%e wash |n he cl eanin

gl dwt

conpl et 818psurh &he Pressy %é’géh%\ﬁé‘"r’éls q eg]éqB APUFIRERL ?lﬁgglf’ 1o the
¥\BS hi nglevelisfl ehe Sdll@dhlﬁg hqdﬁi/\nnsrdat th&hdﬁmldr mdasyrémentrglipimnd & he Ihl kﬁ
or an exce n th the
cl eani n&‘ﬂﬁsﬁ‘ﬁ?‘g %’93?@?{ tB%eleY@v%q Hxliefy {é u\?\g @?&%k{gﬁ&g{% %‘J\j}vsg \(I)\iugh to
have anbairg Iwelnlghoramedhenlem appere pdeanmfg tlippu smldg the Pquid029]
When th eca%%éﬁleppgﬁ é\%nlt'?fé ﬁgggﬁ as descri bed above, that the |evel

I

of the cleaning he was |ng tub 2 has attained a sufficient
| evel for havi ng the washing article float, the washing tub 2 begins to

rotate m@élﬁwmalé %sﬁﬂf%bgba‘f%@tﬁisl mnngoﬁétﬂ@témasdrésmbgdrmﬁ)hantﬁén 5. As
r ot at i nsi de .t id,in the

a result was hi h ni n

casi ng EOD?BFPWOI% 12@ rGEEdKEHY sﬁl%a} ased ooy the ‘f% ]\/93 ﬂ’@‘gﬁﬁoﬁ beiRgt s and
t heﬂ Spﬂ@ﬁ;&e(li ‘b’@&ﬂl@hnaﬁimsllaﬁ?nt pertivnedd| agd Iallswsetsttxhevmslhe amdnumglsédt he
washi ng cle ase ri nsin in

pl ace ofﬁ‘? cF%’éWPhé’ afye 1 ang T$ h’f&pfamﬁv‘ée kgg con I%g%%a?it iﬁgﬁp (gper at es
a_non- i prestiratsensquit depeddatg ohehs detail Dﬁmampukanm b@mgneréor@aed ng

| d fl

cont r o1 Py antEERGob Forfich 1o AR G pE AL 2‘”%’?‘&“?%3‘%1??%%9‘3% -
conf i r mnaripulatien paréemaP seras ey t?bg cpritent of # stRsHRE AHiele i ng

l'i qui d, WREeAORHE YonBRII AR 20BYa1601RS6s tthEe I@Iv@womﬁbrabaﬂﬂigvﬁauw and

e e o, S h I i e RO, 61 LRI B e
Spuri ousyazhide grdvlethein@pint iBtditith washing tub 2. Then, in order to maintain
the level of the cleaning liquid being calculated, the control portion 20
controls the valve opening of the flow control valves 17 and 18 so as to
achieve optimum valve openings, based on the level of the cleaning liquid in
accordance with the signal from the pressure sensor 16.
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[0030] At this time, in the cleaning liquid filling the washing tub 2, a
flow fromthe inside wall surface of the washing tub 2 is fornmed, based on
the rotation of the concave and convex curve surface 22. Then, the flow of
the cleaning liquid that is generated fromthe inside wall surface of the
washing tub 2 propagates toward the rotating axis of the washing tub 2,
which results in generation of a pressure distribution in the cleaning

ng tub 2, . By having the pressure distyibuti nd

|IQUIdInSIdfé ?{1 L&na
the buoy@Azokaddiiosallyn thewashing repaatiie PRI conmtrygied iasgleseiibede, t he
WaSEi ng aafokzeczzlt@xesmqeﬁ&bswybﬂwepaﬂm mwemayea@l Peovidedi € i Asialgoh he
washing tu in such a,manner s | | oat n a nonsgravit

Condi ¢ | SHETaRa iR REyHBE AR 3 the wbpy Hact SebE Rt AR ibnae .
because prheidedesarlecatiai thautben nos ogerlapathedwashingetud adi phutaligyi d
inside t I fl ow
race foriuyoer LG ok RT3 R bBYEEGASh B ANE L Bl e
manner tdhhe maahsnaftﬂb&, ol opy ltmédffé@’l’ pRthunay b@ momd@dn Muyepvefuithe when

t he washjjigdahéasl@niBMSsipt lb%ddnﬁiéjﬁre‘é@ﬁfe SandoRCis e éﬂﬁ@l&g@hﬂmg tub 2.
[0031]Inother wor in additio | ar eflowmtfwgdlre%{/ﬁnof

r ot at i orfaBNEYtPA} ﬁg‘egu??réfﬁt a8 o2t SPRERTS FoPMEFuss e 1e¥ilcal dhand
C(ﬁnve])c( QMarrgﬁg Bq&f(ﬁ(iﬂmbaé the taeing e_gnif{lc@etzegut}cb oévdlheemmlmgyt bé ﬁ
Therefore, due, to. the abov one oW O eanin t he
anshi ng capefiFicdie! TR Sheh dirrrd ihfeiat B TG ERREe Kby do e |
sur f ace méasurengwalsictrogtatihcepduty et e]@ctmaie‘dslswmwe toward the rotating
axis. Additionally, because the pressure distribution is forned inside the
cl eanin quui d due to the difference in the flow rate_ of . the cl eaning

li qui d thanghabeirg enathi{ustsated; csvamee a5y Ratent | Ryblicationn3, each
| ayer drd1§6h‘-hrg@1 d G- &R 1t ﬂ)éﬂiﬂrﬁtmd 1@tes rBge 1B @B ol ﬁf@atrﬁ@ﬁﬁ%‘%be

Tt eoul SHRE Ttk Do g P teeH P ﬁh 3@8&3@%@3@5@ St LAY nsi ng
ef f ect s bef pitdvidel; eand agphinguilthtalies ehé alwedng il sbeing seecoto théle_
L N e M
danages theiliggid aupply ﬂw\m@hllr?gam elrp’eljllle@the {:leaaa}g lighidnasthiencpsBegavi or
in Accorld @l?eal% i I%ﬂ&%u%%ﬁ%d@ﬁﬁﬁnyﬁ%h&%nwa]s P%el}{%)@ubﬁéﬁ%ﬁ)‘fﬁ§hfc& %t@? havi or

in accor descr ] he rief

her ei naﬁ@ekt e&wnagratrhléf sdpras heclepmngligd o hesvippdiedde  t @Hetecr@ﬁﬂrm
porti ono2@h8icSngal a3t hO r&hﬁ@é\' MeRedver! Qal%% P%n&'Mbl%&midrp:k a&al ve 17
and cl ose thf flow contro% &/? gﬁ 18: .and t e{’\g X t he clea |n% idis
suppl | ed't ¥2tvgempy e mstalled f¢,Lhe 34 figwip §0 5 ORIV EBLR 3 1 ow
pat h 12.inAht éntdrhal cadihg Icfrohr aking buoer\Ohmcthe\e&Jeveﬁneﬂxtecmasd Caahk si gnal
fromt he ens 1 n of the cl eaning
liquid i ngnsgéﬁ?‘a the fﬁnog ?ugh §3has ?Fn; ((ait eﬁhgﬁ\églkl ng set in

accordance wth the det ail of the washing article being input by the

nani pul g portion 19. Then, the control portion 20 g| ves a control
si gnal é}e ¢l oses the flow control valves 17 and, 18. By driving_the
dri vi ng (%eWashingnBehavier spdiceordagset vih tip §@g‘i”¥%13t%erroo@§@\é1tft’ asiashi ng

tub 2. Method

In the washing apparatus being constructed as described above, it is
possible to exercise a washing behavior in accordance with the spurious
zero-gravity wash method and a washing behavior in accordance with the
beat wash method, by adjusting the volume of the cleaning liquid to be
supplied to the cleaning tub 2. First, the washing behavior in accordance
with the spurious zero-gravity wash method will be explained briefly
hereinafter. When the washing apparatus being constructed as described
above executes the washing behavior in accordance with the spurious

12



[0033] In the behavior in accordance with the beat wash nethod, being
conpared to the washi ng behavior in accordance with the spurious
non-gravity wash nmethod, the |l evel of the cleaning liquid for comrencing
rotation of the washing tub 2 is set to be lowin such a manner as the

| evel is set to be lower than the rotating axis of the washing tub 2, and
the like. Then, in order to sufficiently attain the washing effect of the
beat wash nethod the level of the cleaning liquid s set to in the
washi ng zereravity wash wekrad, s, thercondzd Rertinasth giyes %%rrﬁri%g% tcle

|t hat :js t@%% FRRY bﬁﬁ@b?vbﬁze@hﬁ bﬁgtlsl\@amsnﬁi bpé?hh th@@ldvxgbf@ﬂrl]tr@f Vhﬂ@ Tt eani nlg

iquid in the washing.tu set nd,t [ article
may be \ﬂ&ghféfdtlﬁ%l%’aleownceh&%%ie% ﬁ% f%avﬁdvﬁﬁ?h'rﬁ?’i?&y’r ﬁbeof:% n\’\ﬁ%

Mor eovelliquid i§ Bapphielitogtheetwsingrl by \aay of dhadequidt supls ﬂimutpa/ohshZ met hod,

the | ev‘:ﬁl éﬁfthe a%hﬁ?gﬂh@lg (% h%gﬂa?% x‘[&g w&ghi'@ Qkﬂgleg"%?)aﬁls t?&hﬁf‘et cl%tan‘?né‘ al ue

that corr onds e washi n
arti cl ediquiht Thew, putreceiving ha elasiniaad sam)a 2fromahh¢ presien semsond®unt of

the was @k@goﬁfrbl ?bﬁ%xpﬁb @Snﬁi"ﬁls'tﬁta%%l%f\ﬁﬁﬁ Qle@ignfl?llhq%ld% kBE @shing | evel
of the cleaning

[ washi ng [ to.be high, but when

the anoliib Sf a?ﬂd"%&%lvﬁg éﬁ‘l‘é‘l aot b%%cﬁ? pf‘?f" frh@é attainefh &8 19gS¢u" 2 i s
smal |, Ghevrdaned witht i degsabiofgtHel Walsﬁmg,s agticldsowhécH awinpQ034] tBy havi ng
' rot ate s descri bed above, washing or rinsing begins for

t he Washln trb. K
t he wasﬁ‘?*?“fglpéf 4 ROTHON 1ok o 't j e, because the baffles 25 protruding from
the inside wall surface of the washing tub 2 rotate due to rotation of the

vashi N9 (4612 whig \eﬁéhwghg{gh'@%% glheaécewncearvmﬁf tﬁ%a?L? ﬁﬁgal of

t he was |ngtub are rai se position byt
Then, tnermamlngwaushumetc}wdb@uaxgcmdsébe ol of the clegping hapid srax be

washi ngséy'?nZa %ntg@eb@mééne%hg%déﬁﬁ@ntmgheﬁ t'h@ﬁethé)%htfﬁcl 4% M@%Héng tub

2 due to th o) art ces ri ove,
havi ng whyag F}af@so* ‘?‘5‘;' e QP%ltlot"\rqg‘gi%%%h Ptl}lgh%%t P(Hn? étg% %ub 2
are agi tab @d(thé\theﬁ@lhﬁtliatm@ ga&h@dl i Iaecdrﬂ\iﬁbndﬁ whizhciheawhsiging mh #gisn the

hi t ta b ticl bei d hit
hgat not A1 WibE Yentingdiv Gt i koS e Be g PaRaR KIS o
t her eby washshg bghawvioadn acdamneamcaiwibh tthe spealouazenogeavidy washemetbodd. On

the ot hg ﬁ;&?ﬁedvﬁﬁca&gthg‘r&la% tBF%leCalln‘?ﬁ‘Q'l 131':;9%’{7 Iﬁe o8 ﬁxfﬂa Waslbpg tub 2

is set es are-a n t e cleaning liquid

in a rathet thwashing tulpplis Eﬂd witdntha eleaning Hauithromplatelye £hsn, the
i nt er nal, c%e Wlfer\é’aasﬁ'rgg bhHﬁagt fRBdid mue&yto M@esahgmﬂgrhﬁfcf;@ rlRRGR M th the

hand-wash-11 ke rubbi ng

e 0 5] Wien, t he washi
accor dafewngaatk W]Pl%seb%ré‘tV1%’§r§m§ﬁé¥’§c§{ee]dk bfg ﬁ%’s%xcteﬁélopn@‘ﬂ@v %&?ﬁlg surface

of the vabhi hohyt wbt Del ﬁld@bﬁgh@eﬁnwtmhhﬁlecomM@g &mﬁuadmleedztmg vke sur f ace
22, thelwa h| artl Jes thg{# dro totg insi ! o fo { V\%
washi ngl4Y WBF ln(g;,]ggu IRy psEhng B@Vﬁ/aalq AR éCe gfn él %hi ng
tub 2 huppagpanlsbfﬁreewashnfgttdbeZconvex portions 22b of the concave and
convex curve surface 22. Because the crest of the convex portion 22b
consi sts of a snmoot h curve surface as described above, it is ﬁossi ble to

rest r ai HOQRHYden: the kentwab mongonrd( evrlrmpans dlespribed tahovenshate they |

sur f ace) el RS HaaRhithd M) 9h (8! {raRlBle BHONIRRIGL Ay wakces  ace of
e Wwas

he baffle 25 may in.a nner._ t hat
the was mwg %nba&ar@st%wa%i%%%c adlogty the W%ﬁm r%g %@%ﬁﬁ?%et ub 2,
so t hat pyasitiAg the cohfi®ll Grﬁaﬂ 20 &ﬁy@ the d@ﬁflﬁgrmaﬂ)arﬂém% nAng relaltef f ect
of 't he"gﬁe V@Slﬂ&hhﬁ& rc% ﬁms\l\@ the ¢ ea:[nqggcﬁqr{lel& 1?1 he cz}srllr(lag liaf ! ltgag 5 may

be for
the washing article inside the washing tub 2 floats and then spreads,

whereby causing the cleaning liquid to wash and rinse the washing article.
In a case of rinsing, water for rinsing is supplied in place of the cleaning
liquid. At this time, the control portion 2 operates a non-illustrated pump,
and at the same time, circulates the cleaning liquid in the washing tub 2 by

13



that the washing articles are agitated at a high position of the washing
tub 2, so that washing or rinsing is always perforned, attaining the
effect of the beat wash nmethod. As described above, when the washing in
accordance with the beat wash nethod is executed, the cleaning |iquid does
not circulate in the washing tub 2 with the flow control valves 17 and 18
cl osed. However, sane as the spurious non-gravity wash nethod, the
cleaning liiquid may circulate in the washing tub 2 by adjusting the valve
openi ng asuttieg theyalvsrmnesing af thastlaw cangrol3atves bpaRddfngddHeonally,

BOR-I Il W&ér@tl@@cmd l-pdl@ﬂ?ﬂﬁm E@nﬁtmb@hamﬁaﬁh@mlrﬁtmhb«aaﬁidlgv?ﬁéﬁgngd .
ehavi or_ i ccar dance,.w € Spurj ous.non-gravi od, or, e
ot ng R BRCreR AR B (e o ftio) RETiERRolRaY cbehihe GV RoRuRh

rot at i orvadbes h'e andshd, ngpspedtivelgurdtate vees hiashien dub i2nwithguoicitchéatinghi ng
article i SSi I .y e ion is
per  or mube sl e BPL LB s WadhihEE ARy RN Aol PARCE WELHRET,

t he rot aplusipverreyoignavii wishemiethed.i s performed intermttently at
specified intervals. Nanely, the washing tub 2 nay rotate normally (or
rever sel i;n.a continuaus manner for a. specified tine, or y alternately
r epeat 150a0baf s R theurieanine Hawit BT HRE £he WATHREed Aok haTy (or

r ev_elr Se|f19’()malﬂfcé_ afsi&wmglda sﬁﬁﬁab@d)fi)ﬂhemgglgigﬁghmb\/&sfﬁ fb_gniddlbm%séﬁ(lﬁﬁ thet ati on,
until a _specifi eriod passes : n i tion, n_t otation
of ¢ he By of ShE SoPGv E AT gk R o2 LhERL 1Y APt A Bt .

t he rot aldaonngdiligeud itbat magendratek fimne the enside vogdpeuifaee of the washihgr each
rotatio i hott . . i i ik which
e waahl b Pk ogateh ol b g T e o b R RER 28R LD
stops roRagansAabiay elearpiesaves dastrdruisaeiy thet cleanhes disadd finstlepéhe od
gassets. Wais}ﬁﬁe ﬁﬁb Z*]%r Ravin tHEpré‘s@ﬁr@é%@ri‘bﬁgﬁh'%@Eé 'b%yaﬁhlﬁ)rbé’bﬁ':! on .
irectiopn o e washin u may be changed over from narfmal rotation to
ever se IheCiaARe diand M/ dae “K?&Bé%ért} enthe wasbingardckerprendsi d

|l evel i snldobehavedidh thec akanaisg tlhpuidadibidg the aechitanab 24 inh subke deat
wash net hod, washi or..rinsing b ..on the.effec tﬁ‘%ﬁ?ﬁ‘)g’e hapd- wash-11i ke

i n ased

r ubbi ng NARRCTRAY 1k BGARE 4B HYOP FERTHY PREREHTR PAsd Maflher that
t he washimgnarisi peeformedl Additioaély, nxcdesevatle puessane disttibetisashs ng t ub
2, when [ [ j ¥ o1 199:39] , in
t he was ﬁ%ﬂgr%g%gﬁla?%s%b%ﬁm gﬁuﬁéﬁéﬁgqggd&%(%&gng% grbgégg{r’]%{c?? %313 k%s
descr i sk pey dittarnet i thiflay 14tqdpempdi the wappiniectrtisle ihghaalonnieg my be
ei ther @iguad SehhVeLirCh ARG thAUit s QFfedtddoy YIRS st IRE of t18ABlcRGIhd qui d.
As for .he.(}{vatﬁr-t pe cl eani n% .ijqwd, watgf_) or aqsol\i nt Ln V\:hthCh a
sur f ace "4&EE nY &Y Pashing drticien medesr to fhe (pside pall suptagq ofgbhesi ng

t he wat erashype tab@ani ng |iquid, contam nation of water solubility can be
washed off. Also, in case of the solvent in which a surface acting agent

is mxed with water, oily contam nation can be washed off by having the
sur f ace [@@3 1]y ethentwardacin atéiticatd g lage fitne inttherdibentibn of pesatioheum t ype

§ hydr chrMﬂlﬁ%p&)rréﬂé ¥§il%%s ‘Bﬁa@&l Pcfr%?é&i B¥t%8%o%%5V§ Bndlorve& didfEnt S Used
or the non-water type cleaning liquid. The non-water type cleaning liquid
can nai Anyiaga R o theoflpgnignbiawichef themwaghingbeb 3. @hﬁf@éf%rdm tethdat

dryi ng gpeadiddrtiordddefleRfof theb@bhfingd Natid Ak WhsHing Haicds id ¥BE oglyeani ng

1 quid, pLg\(I)eAh(%!ed from hitting against the inside wall surface of the washing tub 2
but also forced to move toward the rotating axis. Additionally, because the
pressure distribution is formed inside the cleaning liquid due to the
difference in the flow rate of the cleaning liquid, the washing article that is
affected by the flow rate of each layer drifts in the cleaning liquid and at the
same time, spreads. Thereby, a face of the washing article to be in contact
with liquid molecules of the cleaning liquid is enlarged, whereby washing

and rinsing effects of the cleaning liquid are enhanced and also burdens of
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(4) Water Discharge Treat nent After the control portion 20 confirns
t hat the washi ng behavior in accordance with either the above-nentioned
spurious non-gravity wash nmethod or the above-nentioned beat wash net hod
is conpleted by neasuring the degree of contam nation of the cleaning
liquid, the washing time and the |ike, the control portion 20 stops the
driving nmechanismb5, so as to stop the rotation of the washing tub 2 and
at the sane tinme opens the flow control valve 18. \Wen the cleaning liquid
i s ci r cthameshiye ehtickoauch lagstwist dasplins, thedogoat the crsmingdieride st ops

the opembh@@tmet\k}ﬁsmgﬂtub% E?h(fﬁ%ﬂlke akdenitphatd Ak flredile, A@BALEY tub 2
stops and. the cI Yr?](/gi% casing 1is dlschargedfromthe
di schargén}g?ﬁ}}sﬁ pat ”l’@r C? at it is possible to take the washed

washing articles out of the washing tub 2 after opening the door 3. It is
pr ef eram@%hat the cleaning liquid to be discharged fromthe casing after

conpl et f the washi ng behavi or as descri bed above is supplied with
r egener &) WashingaBekavios us Wcasrdarice veithdhe BeedriVesh Metdadnent, and the

like, and t heNek% t‘i’).'essﬁg%&ﬂ%doeth‘ﬁvﬁéﬁn%ﬁf&%ﬂlce[\pﬁﬂ]the(b@at$@§§H ﬁ%tﬁ’(ﬁdt he

Washi ng Behavi o e_contrqgl portion determ nes which to adopt
for a mgﬂmegdeﬁ@m@d hyiethe bareinatiopuP R BaLndle: REN TS DABRIAKEY BN t he

Pgalt nWS?JfbtKSH hexh c&YtrBB)ébﬂﬁloﬁ i) gﬁ%s F&gé(flfﬂr@lns?él s0msld @m; Plgé fﬂo@ﬂl Z ? ?ﬁ
L P hent R b gt FBh B0 el e To: bR MBS bt ™
cl eani ngqlulldqus dupﬁhecﬂ b sthiei Merﬂaﬁe)fntém @sding i lohy peay iofrthé Flovaysupelequi pped
the wai SR ?ﬁ Brof 2 e hatah SRl iR 20eREhFA ol BlFebitoaPYelREP LT 10
control th@prmua:aﬁeammlﬁand@bnﬁrm@tthtahéh¢ gv@ll obthe pleasirahinnid | i qui d
for was 'ﬁ'léiae '(’:cpe %&é}ﬁggnﬁﬁ) Wﬁ% éﬁﬁnﬁﬁpﬁ 108 aBENQA inTh&okd AL vitihe

e, of thndeiaihphUlewReDIORTIGA bEn Iy ML He IR EDERT B Dpor | on
tlger F?S gqllaﬁavtcm @drmitbla Wgﬂﬂ{ ggtgiwgna g@ﬂﬁolf\m@?aﬁanﬂ@és@g the fﬁ)v@oﬂﬁdbh or
TSI NP EN MR O A )
by the beginscto rocdtie thie Qshing tuby2. be set by having a worker mani pul ate the
mani pul ati on portion 19.

[0033] In the behavior in accordance with the beat wash method, being

compared to the washing behavior in accordance with the spurious

non-gravity wash method, the level of the cleaning liquid for commencing

rotation of the washing tub 2 is set to be low in such a manner as the level is

set to be lower than the rotating axis of the washing tub 2, and the like.

Then, in order to sufficiently attain the washing effect of the beat wash

method, the level of the cleaning liquid is set to be low in the washing tub 2.

On the other hand, in case of washing a washing article that is not applicable

to the beat wash method, the level of the cleaning liquid in the washing tub 2

may be set to be high, and the washing article may be washed based on the

effect of the hand-wash-like rubbing wash. Moreover, in the washing

behavior in accordance with the beat wash method, the level of the cleaning

liquid in the washing tub 2 is set at a value that corresponds to the volume

(capacity or weight) of the washing articles that are put into the washing tub

2. Namely, when the amount of the washing articles being put into the

washing tub 2 is large, the level of the cleaning liquid in the washing tub 2 is

set to be high, but when the amount of the washing articles being put into
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[0042] In addition, as described above, after the control portion 20
adopts either the spurious non-gravity wash nethod or the beat wash net hod
for the washing nmethod and controls the washi ng behavior supplied to the
washing article by the cleaning liquid, rinsing is perforned for renoving
the detergent in the cleaning liquid fromthe washing article. At this
time, for exanple, the control portion may execute rinsing of the washing
article by adaopti ng_ the spuriaoqus non vity wash net hod when high effect
of ri nsithg washiardabiois spalathele lval@fgtihedar leapaenamiigus get shbpdewi on 19.

O, for exanple, when water-saving effect |s asked for by the mani pul ati on
of the L a on portion 19, in S t he shin

orti or e B ELBE: bR rBrbe,BRe it hilher Hiate oclspibRd by e Peshnpotsi bi e

t o specirfiysingebemasdifngtlneviasting abiécladoat elilsf nmeaa&hau@ dnel bafftear@ashi ng
e o s PR AHR G AR e e ekt e FhbYadRrbiah SRELMYESS! no

met hods *f or wWas respecti ve
cor r espanththen b thh eva@hqug dcfubt fhethmwashlglgaaxtude@ 13 rtlie tlhwenpart of wheh.

Addi t i ongtdrtial of ¢RE %[shtla rfats@ 4 igd achd | hQﬁFHg)o@R‘i@n Bl Bt Meles 2

pluralit c es ura |t ronsin
respect %Se'i/( enygih Q:é‘f’?s‘ﬁ {lgcﬁrt ?‘%ﬁ)hﬁ’rn@at"ﬁtﬁﬁ oFPtWet%émH‘?ﬁ Pﬁl‘rgﬁa@fzéh@lance

W E E E E@vﬁ@ﬁ?gqubhm By;tﬁé&ydfﬂﬁs w3 sdyopeiongid Eﬁ@r’fmw&ﬁ&hb f\ﬂaélﬂn@?ﬁﬂf an fCe
Wi eat . wash ne er rinsi,n erforned for
he was Rt oo TGV HERA P by AR e AF e T R0 Ehesi RS BvehGa or
cont ent theibagflesn 25 wdtate] the MSmamlas in che wasbieg yub ihere 4gieateal er

bei ng U%ﬁdthflé”c éﬁé NShoy gh? rl&peri%'f%ﬁg | Iﬁaa‘?ﬁém@@ﬁ'ﬁ] E@QW&s‘Bﬁn @Eﬂ’ 3G Loy way

of the I 3$| I Scharg ow pat er rinsing,
t he conttpdie powit tlen washing aﬂél@l@tshbem Agrigtady lbutz against Hihghinspde dvaly

oper al | Rgrfde Of i tHoNGyARARNkEM B bINiSinko Afie BRALHL! yaRniber g of the

washi ng tu conte inci uded in the washin ticle is
di scha?é‘éﬁortdémﬁﬁé"lé@m%? %@abwaﬁgénaﬁvﬁgwge&e% tesl. @pmomerfh?éugw n 23,

When sughe develt f tlﬁ@ clera@ahgﬁmulaartde}s@rwmangh@l%eZI15 smrﬂ‘oowﬂéw ¢ghsages to
the washing.arti can be. |ph 1;C ecaus t inside wall H %ace of
the vachiatdifh prdicfes S BEuatel th tEn T EoREE I R D E B A B ace 22
t hat i srbBraved along the srrmdbhwallrsmfemerdfaﬂe iftefddllof] e Wanbingituh @ of t he
Baffl e i: i i Wi th
The pr o0, thefPhr SRihing in 300N Aand, WRAMINONARBI AR BBBARALARRATS L1 "

t her eby expeutgdshi ng apparatus in accordance with the present enbodi nent
can select a mashing met hod to be adopted for washing or for rinsing

bet ween |ou non-gravjty wash nmet ho nd. t he beat wash nethod, by
setting [é(ﬂ%ﬂ She tRaSIENgR ﬁ@cqrfiaap‘a Wéﬁ ‘atﬂ beabwashhit eEeeviSe of t he
lt;af f fe Bécehlf@t tl%la;bélaé \ﬁ@ll_?_ﬁirfam@ of tlie%nevamxiﬂ% rtgbnmtmqﬂowclleu wethdelser i beg

y re errin r awi S. re ex S W e gl i naft as the
oy amm) e clhdthen S d BT ER Eiur Vb RERSS 221 168 b ing Syt lGhath Gropngs Bhe
const r uchside will tdvefdvaf 6fl the2 waskimptubidrior edllt awart‘ﬂohgl ﬂh(evum;gde lwadb
exanpl e b

P! €3yr 1{9&!& of e ﬁéhlﬁ‘% I%tﬁgi?ﬁm 5 aﬁﬁ@é{%{e"ﬂ,ﬁ 89515&;9 8&1&@“ &rtuﬁﬁaézﬁ he

washi ng article ca urin
accor dabke caneave h@dt@atvemtrvmuﬂré@peaaa Begausg theeresfnel therreonvex

obstr UCbbf‘tﬂm@lcﬂflld)'&oh§1st§1 e B LathAHT G eWBSHLBY dNdBSGHARRAGBVYM thid he
spuri ous nog gravity h net hod.
possible to restraln amages to the washing articles that drop to the inside
wall surface of the washing tub 2 or roll over along the inside wall surface of

the washing tub 2.

[0036] The baffle 25 may be formed in a manner that the washing articles
are agitated at a low position of the washing tub 2, so that washing or
rinsing can always be performed, attaining the effect of the hand-wash-like
rubbing wash. On the other hand, the baffle 25 may be formed in a manner
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[00461 1. First Exanple of the Construction of the Baffle For the
first exanple of the construction of the baffle 25 in the washing
apparatus in accordance with the present enbodinent, the baffle 25a is

gi ven that has such a shape of cross section as shown in a cross sectional
viewin FIG 5. As shown in FIG 5, the shape of the cross section of the
baffl e 25a in accordance with the present exanple is fornmed to be

continuous to a concave, portion 22a of the_concave d conyex curve
surfacet]@%,tb&n‘@%@%ﬁgﬁ“&iﬁ%@%}t%ﬁe%qté’f b RetAn @ Q‘b%?”@i%ﬁ’@ > 2By bei ng

cr:ggzt (rj Usé @Hat Rvsxlehg driBAsiRly RSalHess rﬂ)%&'ﬁrrﬁ@@,vﬁttaiﬂﬁﬁagbﬂfef éﬁ‘zc%@fﬂmﬂ be
rae as a sSpurloys ,convex riron n the,con

P T acobost wAsh MebodaaR drsHnARabore  vch B WARRESRIH o Bn i e e
non- gr avhd pesasinshemeockod $s exenttédthankbanheg digpid idoes nopasgivdate i have
the baf (& BohifE buBS &ififthe Howt REnGBIGAKRAM LANYSEIGUAY HOWEdCE 22

Consequent Iy, s possible to | tructing aciion, being
caused &awm ahdhprarunielhgosremeityt wash pethed bt clasgvestheuidomak e and

convex gUENEtsYhf Bewiihit® tabfd By QAjufsﬁ%ﬁcéw%m bpéding dthetie ow
generated whjl e washing |1 n accordance wth t uri.ous non-gravity wash
met hod. CorHapkysives dd agrd é%tan@fowétmgéﬂeaﬁ)wﬂﬁ&zgﬁﬁémpw th the spurious
non-gravity wash nmethod can be achieved. [0047] 2. Second Exanple of the
Constr ufddiioﬁ I?lf eittﬂgr ggg falbgve'mentioned washing behavior in accordance with

the spurious non-gravity wash method or the washing behavior in

accordance with the beat wash method, as for the rotation of the washing tub

2 during washing and rinsing of the washing articles, it may be possible that

the rotation only in one direction is performed continuously for a specified

time, or it may be possible that the rotation only in one direction 1is

performed intermittently at specified intervals. Namely, the washing tub 2

may rotate normally (or reversely) in a continuous manner for a specified

time, or may alternately repeat a rotation period in which the washing tub 2

rotates normally (or reversely) and an outage period in which the washing

tub 2 stops rotation, until a specified period passes by.

[0038] In addition, when the rotation of the washing tub 2 for washing and
rinsing is executed intermittently, the rotation direction may change over to
the opposite direction for each rotation that starts intermittently. Namely,
the rotation period in which the washing tub 2 rotates and the outage period
in which the washing tub 2 stops rotation may be repeated alternately until
the specified period passes by; and at the same time, for each rotation period,
the rotation direction of the washing tub 2 may be changed over from normal
rotation to reverse rotation and vice versa. Moreover, in a case where the
liquid level is low in such a case as the washing in accordance with the beat
wash method, washing or rinsing based on the effect of the hand-wash-like
rubbing wash may be executed by rocking the washing tub 2 in a manner
that the washing articles roll over the inside wall surface of the washing tub
2, when the rotation direction is changed over.

[0039] Additionally, in the washing apparatus in which washing and rinsing
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For the second exanple of the construction of the baffle 25 in the washing
apparatus in accordance with the present enbodi nent, the baffle 25b is

gi ven that has such a shape of cross section as shown in a cross sectional
viewin FIG 6. As shown in FIG 6, the shape of the cross section of the
baffl e 25b in accordance with the present exanple is different fromthat
of the baffle 25a in the above-nentioned first exanple, wherein the crest
of the baffle 25b spreads to right and left sides (in the circunferential
di r ect | Giedterfarmethanidegenibed apove the aeaniagtligwddaiserarphisddliiagel y
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Constr u%tuln%l Rg at rrzaesuﬁ?ft{lle Sotation of the washing tub 2 stops and the cleaning
liquid in the casing 1 is discharged from the discharge liquid flow path 14, so
that it is possible to take the washed washing articles out of the washing tub
2 after opening the door 3. It is preferable that the cleaning liquid to be
discharged from the casing after completion of the washing behavior as
described above is supplied with regeneration treatment such as filtration,

chemical treatment, and the like, and then is discharged to the outside.

[0041]
(5) Setting of the Washing Behavior

The control portion 20 determines which to adopt for a washing
method between the spurious non-gravity wash method and the beat wash
method, by having the manipulation portion 19 manipulated so as to input
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For the third exanple of the construction of the baffle 25 in the washing
apparatus in accordance with the present enbodi nent, the baffle 25c is
gi ven that has such a shape of cross section as shown in a cross sectional
viewin FIG 7. As shown in FIG 7, the cross section of the baffle 25c in
accordance wth the present exanple is different fromthe baffle 25a in
t he above-nentioned first exanple. The cross section of the baffle 25c
protrudes fromthe concave and convex curve surface 22 so as to be forned
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plurality cycles of washing and a plurality cycles of rinsing, respectively, may
consist of a combination of the washing in accordance with the spurious
non-gravity wash method and the washing in accordance with the beat wash
method.
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[ 0052] Wherein, for exanple, a |ocking nmenber that protrudes may be
provided to a portion of the baffle 25 that is closely in contact wth the
i nside wall surface of the washing tub 2. Also, the inside wall surface of
the washing tub 2 may have a | ocking port where a | ocking nmenber is

I nserted. Nanely, the baffle 25 may be constructed in a nmanner that when
the washing in accordance with the beat wash nethod is executed, the
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[ 0054] 1@asidegwalMasiniface bfibhd ReashidBotidt 2ny eosiesed with the concave and
convex curve surface 22 that is formed with a smooth curve surface.

[0045]
(6) Construction of the Baffle

As described above, a washing apparatus in accordance with the
present embodiment is constructed to be equipped with a baffle 25, and
thereby the washing apparatus in accordance with the present embodiment
can select a washing method to be adopted for washing or for rinsing
between the spurious non-gravity wash method and the beat wash method,
by setting the level of the cleaning liquid. Examples of construction of the
baffle 25 that enables selection of the washing method will be described by
referring to drawings. Three examples will be given hereinafter as the
example showing the construction of the baffle 25. However, the construction
of the baffle 25 is not limited to the following three examples, but the baffle
25 may be constructed in a manner that the washing article can be agitated
by the baffle 25 during washing in accordance with the beat wash method
and that at the same time, obstructing action is inhibited during washing in

accordance with the spurious non-gravity wash method.

[0046]
1. First Example of the Construction of the Baffle

For the first example of the construction of the baffle 25 in the
washing apparatus in accordance with the present embodiment, the baffle
25a is given that has such a shape of cross section as shown in a cross
sectional view in FIG. 5. As shown in FIG. 5, the shape of the cross section of
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the baffle 25a in accordance with the present example is formed to be
continuous to a concave portion 22a of the concave and convex curve surface
22, and is approximately similar to a convex portion 22b. By being
constructed in such a manner as described above, the baffle 25a can be
regarded as a spurious convex portion 22b on the concave and convex curve
surface 22 when the washing behavior in accordance with the spurious
non-gravity wash method is executed, and thereby, it is possible to have the
baffle 25a act as a part of the concave and convex curve surface 22.
Consequently, it is possible to inhibit the obstructing action, being caused
from the protruding shape of the baffle 25a above the concave and convex
curve surface 22, to a flow of the cleaning liquid that is generated while
washing in accordance with the spurious non-gravity wash method. Thereby,
the effect of the washing in accordance with the spurious non-gravity wash

method can be achieved.

[0047]
2. Second Example of the Construction of the Baffle

For the second example of the construction of the baffle 25 in the
washing apparatus in accordance with the present embodiment, the baffle
25b is given that has such a shape of cross section as shown in a cross
sectional view in FIG. 6. As shown in FIG. 6, the shape of the cross section of
the baffle 25b in accordance with the present example is different from that
of the baffle 25a in the above-mentioned first example, wherein the crest of
the baffle 25b spreads to right and left sides (in the circumferential direction
of the washing tub 2) so as to be formed to be approximately like the letter of
T. It is preferable that the baffle 25b is constructed in a manner that both
ends of the crest thereof are rounded in a curve line, and at the same time, it
is preferable that the curvature of the outline from the connection portion to
the concave and convex curve surface 22 to the crest of the baffle 25b is
continuous to the curvature of the concave portion 22a, forming a smooth
curve line. By having the baffle 25b constructed as described above, when the
washing in accordance with the spurious non-gravity wash method is
executed, an action being similar to an action working on the concave portion
22a of the concave and convex curve surface 22 works on a concave portion
being constructed between the connection portion of the baffle 25b to the
concave and convex curve surface 22 and the crest of the baffle 25b. At the
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same time, an action being similar to an action working on the convex
portion 22b of the concave and convex curve surface 22 works on both ends of
the crest of the baffle 25b.

[0048] Thereby, same as the baffle 25a of the first example, it is possible to
inhibit the obstructing action of the baffle 25b against the flow of the
cleaning liquid that is generated during washing. Additionally, because the
crest of the baffle 25b is constructed in a manner that the crest thereof
protrudes in the circumferential direction of the washing tub 2, it is easier to
raise up the washing article, being compared to the baffle 25a of the first
example, when the washing in accordance with the beat wash method is
executed. Consequently, it is possible to reduce the height of the baffle 25b
that protrudes in the radial direction of the washing tub 2 so as to be lower
than the baffle 25a. As described above, by reducing the height of the baffle
25b that protrudes in the radial direction of the washing tub 2, it is possible
to further inhibit the obstructing action being given by the baffle 25b during
washing in accordance with the spurious non-gravity wash method. In the
present example, the baffle 25b may have a cross section that is in a shape of
a letter Y that has a concave portion supplied to the middle position of the
crest of the baffle 25b.

[0049]
3. Third Example of the Construction of the Baffle

For the third example of the construction of the baffle 25 in the
washing apparatus in accordance with the present embodiment, the baffle
25¢ is given that has such a shape of cross section as shown in a cross
sectional view in FIG. 7. As shown in FIG. 7, the cross section of the baffle
25¢ in accordance with the present example is different from the baffle 25a in
the above-mentioned first example. The cross section of the baffle 25¢
protrudes from the concave and convex curve surface 22 so as to be formed
approximately in a shape of trapezoid, and at the same time has a surface
that has the concave portion 22a and the convex portion 22b be continuous in
the similar manner to the concave and convex curve surface 22. Namely, the
cross section of the baffle 25¢ is shaped in a manner that a part of the
concave and convex curve surface 22 protrudes toward the rotating axis of
the washing tub 2 so as to be formed approximately in a shape of trapezoid.
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[0050] Because concave portion 22a and convex portion 22b are formed for
the baffle 25c¢ in a same manner as the concave and convex curve surface 22,
a flow of the cleaning liquid that is similar to a flow being generated on the
concave and convex curve surface 22 is generated on the surface of the baffle
25¢ when the washing in accordance with the spurious non-gravity wash
method is executed. Namely, a swirling current occurs along the concave
portion 22a, and at the same time, a large flow of the cleaning liquid occurs
along the circumferential direction of the washing tub 2. As a result, a
pressure distribution is generated inside the washing tub 2, which generates
a flow that has a washing article inside the cleaning liquid spread and at the
same time, drift. As described above, because the surface of the baffle 25¢
acts, same as the concave and convex curve surface 22, the height of the
baffle 25¢ that protrudes in the radial direction of the washing tub 2 can be
increased, compared to the baffle 25a in accordance with the first example.
By making the height of the baffle 25¢ that protrudes in the radial direction
of the washing tub 2 high, in the washing in accordance with the beat wash
method, it is easier for the baffle 25¢ to raise up the washing article,
compared to the baffle 25a. Thereby, the effect of the washing in accordance
with the beat wash method can be enhanced.

[0051] Additionally, in the washing apparatus in accordance with the present
embodiment, the baffle 25 is installed onto the inside wall surface of the
washing tub 2 so as to be fixed. However, the baffle 25 may be constructed in
a manner that it can be fixed or removed from the washing tub 2. Namely,
when the washing in accordance with the beat wash method is executed, by
installing the baffle 25 to the inside wall surface of the washing tub 2, the
washing based on agitation being caused by the baffle 25 can be executed. On
the other hand, when the washing in accordance with the spurious
non-gravity wash method is executed, by removing the baffle 25 from the
inside wall surface of the washing tub 2, the approximately entire surface of
the inside wall surface of the washing tub 2 can consist of the concave and
convex curve surface 22, and thereby, the obstructing action being caused by
the baffle 25 can be inhibited. As described above, by constructing the baffle
25 in a manner that it can either be fixed or be removed easily, the baffle 25
can be formed in an optimum shape for the washing in accordance with the
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a washing tub that rotates by a rotating axis which is inclined toward a
hori zontal direction froma vertical direction or is set to be horizontal
and that has a washing article contained therein; a casing that covers

t he washing tub and is supplied with a cleaning |iquid; and a concave
and convex curve surface that is provided on an inside wall surface of the
washing tub and is fornmed in concave and convex in radial direction of the

washi ng tub; wherein, at |east one baffle is provided that is installed
to prot rhedé waskamethod Atthepauertawe onthe washing dhiaseprdance withthe i nsi de

wal I surd %S?ﬁm%fnéﬂl ré(‘@i%iﬂ'x&‘sgs}{ Wstheddihddbshiastidghedttdi bbity eohsed BPg the
radi al di}P% on o he washi ng tub which is higher than a hei ght of a
t

convex &P 1 gmigatete and convex curve surface: and wherein, a
washi ng met hod of a washing article can be selected froma first vvashi ng

hod, h hi hed b ki ng. t,h hj
arti o o PPV RetelS, d8°AkhthilE, QhdekiBe "BR o olpdlo PR oS RS bD, anc
a secongromsiediy axpotioe of thenbaffle 2hehataskloglnim cettact witlathethdide havi ng
the baf iy ?,QJ(’SF € oghc?le"‘%gh[}%ﬁﬁb' 8l A1 Fl‘fé ‘éi’ﬁ§ﬂe”% ﬁ%@?ﬁatclésoia%h

descrlbe [ I'n case o ng t | rst masﬁlng
met hod, W&ﬁéumawbn"gntamhwe adoeltiag Rart ivheneey ickang membaningsered-d to be

suppl i emmemetﬁ@a%afﬂtg zfuti»nﬁ i@l RbAStrActiDRBT a PRSI NtHAa e’ @hat | ng
axis of vstlas 1\rA1§SmIar(]: ord%nce with the beat wash method is executed, the baffle 25
is installed to the washing tub 2 by inserting the locking member of the
baffle 25 into the locking port on the inside wall surface of the washing tub 2.
Additionally, as for another example, the inside wall surface of the washing
tub 2 may have a rail, where both ends of the baffle 25 contacting the
washing tub 2 are engaged, being provided in parallel with the rotating axis
of the washing tub 2. Namely, in a case where the washing in accordance
with the beat wash method is executed, the baffle 25 may be installed to the

washing tub 2 by having the baffle 25 engaged to the rail.

[Industrial Applicability]

[0053] The present invention can be applied to a washing apparatus that
washes a washing article by rotating the washing tub thereof, which has the
central axis thereof be in the horizontal direction or in the horizontally
inclined direction rotate. In addition, the cleaning liquid to be used for the
washing apparatus can be either watertype cleaning liquid or
non-water-type cleaning liquid.

[Explanations of Letters or Numerals]

[0054] 1 Casing
2 Washing tub
3 Door
4 Rotating axis
5 Driving mechanism
11 Port
12 Liquid supply flow path
13 Air flow path
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in case of adopting the second washing nmethod, the washing tub is rotated
with the | evel of the cleaning liquid to be supplied to the washing tub
attaining a | ower position than the rotating axis of the washing tub. 3. A

washi ng apparatus as described in Caim1l, wherein the baffle can be
fixed to or renmoved froman inside wall surface of the washing tub. 4. A
washi ng apparatus as described in Caim1l, wherein, a shape of a cross

section of the baffle that is vertical to_a central axis of the washing
tub is approxi hhtely sinil arLlﬂélﬁdeﬁ@hﬁég%ﬂo‘é( Rat¥ss section of a convex

portion of thejsoncave and gagueknfddsvieendhf pesfing

16 Pressure sensor

17, 18 Flow control Valve
19 Manipulation portion
20 Control portion

21 Open surface

22 Concave and convex curve surface
22a Concave portion

22b Convex portion

23 Slit

24 Flat surface

25 Baffle
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5. A washing apparatus as described in Claim1, wherein, a shape of a
cross section of the baffle that is vertical to a central axis of the
washing tub is shaped approximately in a letter of T. 6. A washing
apparatus as described in Caima1l, Wherein, a surface of the baffle has
a concave and convex curve surface that is approximately simlar to the
concave and convex curve surface. 7. A washing apparatus as descri bed
either in Caiml or, Caim®6, wherein, the washing tub is provided with
slits thyhapeneleimed iy om an inside wall surface thereof to an outside

surface t.hewaehing apparatus comprises:

a washing tub that rotates by a rotating axis which is inclined toward a
horizontal direction from a vertical direction or is set to be horizontal and
that has a washing article contained therein;

a casing that covers the washing tub and is supplied with a cleaning
liquid; and

a concave and convex curve surface that is provided on an inside wall
surface of the washing tub and is formed in concave and convex in radial
direction of the washing tub;

wherein, at least one baffle is provided that is installed to protrude toward
the radial direction of the washing tub from the inside wall surface of the
washing tub; and that has a height thereof along the radial direction of the
washing tub which is higher than a height of a convex portion of the concave
and convex curve surface; and

wherein, a washing method of a washing article can be selected from a first
washing method, in which the washing article is washed by making the
washing article float in a cleaning liquid to be supplied to the washing tub,
and a second washing method, in which the washing article is washed by
having the baffle agitate the washing article.

2. A washing apparatus as described in Claim 1,
wherein, in case of adopting the first washing method, the washing tub is
rotated with a level of a cleaning liquid to be supplied to the washing tub
attaining a higher position than a rotating axis of the washing tub; and
in case of adopting the second washing method, the washing tub is
rotated with the level of the cleaning liquid to be supplied to the washing tub
attaining a lower position than the rotating axis of the washing tub.

3. A washing apparatus as described in Claim 1,
wherein the baffle can be fixed to or removed from an inside wall surface of

the washing tub.

4. A washing apparatus as described in Claim 1,
wherein, a shape of a cross section of the baffle that is vertical to a central
axis of the washing tub is approximately similar to a shape of a cross section
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of a convex portion of the concave and convex curve surface.

5. A washing apparatus as described in Claim 1,
wherein, a shape of a cross section of the baffle that is vertical to a central
axis of the washing tub is shaped approximately in a letter of T.

6. A washing apparatus as described in Claim 1,
Wherein, a surface of the baffle has a concave and convex curve surface
that is approximately similar to the concave and convex curve surface.

7. A washing apparatus as described either in Claim 1 or Claim 6,

wherein, the washing tub is provided with slits that penetrate from an

inside wall surface thereof to an outside surface thereof.
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