Washing Apparatus Technical Field [0001.1 The present invention relates to a washing 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
petroleum solvent or an organic solvent and the like. Background. Art W0021 As a conventional
washing apparatus, such a washing apparatus becomes popular not only as is provided with a
washing tub, wherein a rotating axis is formed. in a vertical direction, but also as is provided with a
washing tub, wherein the rotating axis is formed in a horizontal direction or in a direction to be inclined
from the horizontal direction (to be referre%]as "a horizontally inclined direction" hereafter). Then; the
washing apparatus being provided with a %H@gtét?ﬂﬁ% i¢h 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 pufsatarithatisdnstalled to the bottom of the washing tub. By a three of the rotating flow of
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eliminated aﬂé’ﬁ@?%@f&féd 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 (a principle of rubbing wash), so that the washing articles
are washed. On the other hand, a washing apparatus that is provided with a
washing tub, 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 baffles 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 (a principle of beating
wash).
[0003] A cleaning liquid that is used for washing by aforementioned washing
apparatus is categorized into water or a water type of cleaning liquid such as
a solvent in which a surface acting agent is mixed with water; and a

non-water type of cleaning liquid such as a petroleum solvent or an organic



[00041 For the above mentioned inconvenient case, the present applicant proposes a washing method
(See Patent Publication 1,) and a washing apparatus (See Patent Publication 2.). In Patent Publication
1 and Patent Publication 2, the cleaning liquid fills th%casing which. includes the washing tub having
its center axis in the horizontal direction, and the washing tub is rotated. As the result, the washing
article being contained inside a washing tub is made to float inside a cleaning liquid and. i.s washed. In
each of the washing method of Patent Publication 1 and the washing apparatus of Patent Publication
2, the washing tub is rotated, in which concaves and convexes argé\ﬁ)vided to the inside wall surface
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article, the washing article is made to float and spreads inside the washing
tub in such a manner as drifts in the washing tub. Therefore, a contact
surface of the washing article with the cleaning liquid is increased, and
furthermore, a penetrating force of the cleaning liquid into the washing
article is enhanced. As a result, washing effects of the cleaning liquid on
contamination of the washing article are enhanced.

[0005] As the washing method of Patent Publication 1 and the washing
apparatus of Patent Publication 2, a pressure distribution is formed based on

the rotation of the washing tub for the cleaning liquid that fills the casing,



[00081 Patent Publication 1 Patent Publication 2 JP-3841822 JP-38631.76 4 Problem to be Solved by
the Invention [00091 In each of Patent Publication | and Patent Publication 2, in order to have the
cleaning liquid fill, the casing, it was proposed to supply the cleaning liquid in a tank to the easing by a
pump. In other words, before the cleaning liquid is supplied into the casing, the cleaning liquid is
blended inside the tank. And after connecting a flow path of the cleaning liquid from the tank to the
casing, the pump is driven. As a result, the cleaning liquid in the tank is supplied to the casing so as to

have the ca eniti e h
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effects of the cleaning 11qu1d that fills the casing. In 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 for the cleaning liquid filling the
casing to form the pressure distribution effectively.

[0006] Then, the present applicant performed further verification for each
construction of Patent Publication 1 and Patent Publication 2. As a result, as
mentioned above, it was clarified that the pressure distribution is formed
inside the cleaning liquid by rotation of 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 radial direction of the washing tub at a different flow rate in a form of an
approximately concentric circle. 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 effect is advanced and at the same time, the washing article can be
prevented from being damaged.

Documents of the Prior Art

Patent Publications

[0008]
Patent Publication 1 JP-3841822
Patent Publication 2 JP-3863176

Summary of the Invention



[00101 As described above, in order to have the casing filled with the cleaning liquid, it is necessary to
discharge the air in the casing. However, the constructions that are proposed in Patent Publication 1
and Patent Publication 2 do not talk about an air flow, path for discharging the air, By installing the air
flow path, when the cleaning liquid is supplied into the casing, the discharge of the air from the easing
can be promoted, and as a result, a time to be taken for the casing to be filled with the cleaning liquid
can be shortened, and also a load of the pump can be reduced. [00111 However, when such an air
flow path a.s mentioned above is simply provided to the casing, the cleaning liquid is discharged from
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stagnating indiak tbeisingwafer whating, ant asdiebults washingdefferts st the hexshimgarticle can
be enhancedirection 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 filled with a cleaning liquid; a liquid supply flow path that supplies the
cleaning liquid to the casing; and a liquid discharge flow path that
discharges the cleaning liquid from the casing. The aforementioned washing
apparatus is also provided with an air flow path that is connected to the
casing and opens an internal of the casing to an atmosphere; a detection

portion that detects, based on an amount of the cleaning liquid flowing into



6 Brief Description of Drawings [Don';] FIG-. | is a schematic drawing that shows a relation of each
flow path in a surrounding of a casing that constructs a washing apparatus of the present ii. vention,
FIG. 2 is a schematic perspective view that shows & construction of a washing tub being installed
inside the casing of a washing apparatus of the present invention. 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 an enlarged view of main sections of the washing tub shown in FIG, 3. FIG. 5 is a block

diagram thapishows ARARAIOXINALR AXANASMEN! 6f PIREEA% AQVASHTIEPRARIATR Ifiagaargance with

a first embodim of the present inventio
1quei a pump tthat sen(ﬂ out a cleaning liquid from the liquid discharge

flow path to the liquid supply flow path. In such a washing apparatus as
described above, when the washing article is washed, after containing the
washing article in the washing tub, the cleaning liquid is supplied to the
casing by way of the liquid supply flow path in a condition that the casing is
opened to the outside air by the air flow path; and when the detection portion
detects based on an amount of the cleaning liquid flowing into the air flow
path that the casing is filled with the cleaning liquid, by permitting a
circulation of the cleaning liquid from the liquid discharge flow path, the
cleaning liquid is circulated by the pump for the casing being filled with the
cleaning liquid, and at a same time, the washing tub is rotated so as to start
washing of the washing article.

[0014] In the washing apparatus being described above, by providing
concaves and convexes to the inside wall surface of the washing tub, the
casing is filled with the cleaning liquid and the washing tub is made to rotate.
Thereby, a pressure distribution is formed in the cleaning liquid inside the
washing tub, and the washing article can be washed without being damaged.

Effect of the Invention

[0015] In accordance with the present invention, in a washing apparatus in
which the casing is filled with a cleaning liquid and a washing article is
washed, an air flow path is installed to the casing, and thereby, the internal
of the casing is opened to the outside air by way of the air flow path. As a
result, it is possible to air inside and outside the casing. Then, it is possible to
supply the cleaning liquid to the casing and discharge the cleaning liquid
from the casing in a short time. In addition, the washing apparatus is
provided with a detection portion that, based on an amount of the cleaning
liquid flowing into the air flow path, detects that the casing is filled with the
cleaning liquid. Therefore, it is possible to start washing surely after the
casing is filled with the cleaning liquid. Furthermore, because a pump which
circulates the cleaning liquid is provided, it is possible to supply the cleaning
liquid to the casing and discharge the cleaning liquid from the casing during
washing. Consequently, it is possible to avoid the cleaning liquid from
stagnating inside the casing after washing, and as a result, washing effects

of the washing article can be enhanced.



FIG. 6 is block diagram that shows an approximate arrangement of pipes in a washing apparatus in
accordance with a second embodiment of the present invention FIG. 7 i.s block diagram that shows
an approximate arrangement of pipes in a washing apparatus in accordance with a third embodiment
of :he present invention Mode :Thr Carrying Out the Invention [0017] (Basic Construction) Basic
construction of a washing apparatus of the present invention will be described by referring to the
drawings. FIG, 1 is a schematic drawing that shows a relation of each flow path in a surrounding of a
casing that constructs a washing apparatus of the present invention. In addition, FIG. 2 is a schematic
perspective view that shows a construction of a washing tub being installed inside the casing of the
washing app&arfsiyéthepiesent nenfiogs FIG. 3 -is a schematic cross sectional view of a. washing
tub that is ve[tipaldp a rotating axis of the washing tub shown in FIG. 2; and FIG. 4 is an enlarged view
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of main sectlonspcifé. Y5 5e emat?c rawing that L%OWS a relation of each flow path in a

surrounding of a casing that constructs a washing apparatus of the present
invention.

FIG. 2 is a schematic perspective view that shows a construction of a
washing tub being installed inside the casing of a washing apparatus of the
present invention.

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 an enlarged view of main sections of the washing tub shown in
FIG. 3.

FIG. 5 is a block diagram that shows an approximate arrangement of
pipes in a washing apparatus in accordance with a first embodiment of the
present invention.

FIG. 6 is block diagram that shows an approximate arrangement of pipes
In a washing apparatus in accordance with a second embodiment of the
present invention

FIG. 7 is block diagram that shows an approximate arrangement of pipes
in a washing apparatus in accordance with a third embodiment of the

present invention

Mode for Carrying Out the Invention
[0017]
(Basic Construction)

Basic construction of a washing apparatus of the present invention will be
described by referring to the drawings. FIG. 1 is a schematic drawing that
shows a relation of each flow path in a surrounding of a casing that
constructs a washing apparatus of the present invention. In addition, FIG. 2
1s a schematic perspective view that shows a construction of a washing tub
being installed inside the casing of the washing apparatus of the present
invention. 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; and FIG. 4 is
an enlarged view of main sections of the washing tub shown in FIG. 3.

[0018]



1. Washing Flow by a Washing Apparatus As shown in FIG. 1, a basic construction of a washing
apparatus of the present invention is provided, as main sections, with a casing 1 that is filled with a
cleaning liquid therein; a washing tub 2 that is in a cylindrical form and installed inside the casing 1; a
liquid supply flow path 3 that supplies a cleaning liquid to the casing 1; a liquid discharge flow path 4
that discharges the cleaning liquid from the casing 1; and an air flow path 5 that discharges and sucks
the air that is inside the casing 1. Then, the washing tub 2 has a central axis thereof inclined from. a
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closed at th&eeHeirheewhEn e tasthy Ici’asmgdjwi‘fh ﬂ%écéléé%ﬁﬁg h&u?&@ﬁ“&é‘iﬁg%ﬂ]éﬁ with an
air valve beiclg £qitigpbduidthbaftgatsugiydibdditcandtihe lkeuithe ainpfpwileth battaydalshbée

constructed g0 :ﬂﬁf&ﬁﬁﬁ&%@ﬁ Bé'gutqoﬂéﬁhmetﬁevxm{rgaﬁsﬁf@&ﬁ Iag& isfiledewith ithe
cleaning liquid. The air flow path 5 will descrlbe h reafterl ach qqﬁ]ﬁg?dwents 0022] The

cleaning IquﬁBIi’I] iftg fﬁé’eﬁs’i b‘sftﬁ?sh‘i itHErBe™s e’rstﬁ?@ 8Fe3H ter type of
cleaning liquidiuidrcthe veated igeel of cleaning liquid, water or water being blended with a surface

?ctir:jg agegé{éﬁ)%‘?dﬁmt%%}@%@ e&g\{ﬁtgrp@tfgllm Qﬂ%}b?m@%&ﬁf&hﬂﬁi& V\éﬂ@ﬂib{ﬁﬁmf %Iianing
iquia. In a tion, whe Sur cting agent is olly contamin N can e yvasnegd o )
et T8 BAF Ao TR S e wiRhich BOEA BASEn e A

having the s actthémica lé e nof-wa (er?tly e of cleaning

liquid, a petforunihytrethbionh seseche Grigt @awee@w&ﬂamtqﬁélﬁ@wé §e8aLrHeWon-water
type of cleagjpghliguis} has chasadierstiete thatihganamdsthelif«ly chntalvinationlapdithabingas better

drying charaglensiic, &eiad GapIRaISY it R XA'eh MRE FlRRRNG fihy supplying the
cleaning liquid by way of the liquid supply flow path 3 and discharging the

cleaning liquid by way of the liquid discharge flow path 4, the cleaning liquid
circulates in the casing 1. At this time, inside the casing 1 that is filled with
the cleaning liquid, the washing tub 2 rotates with a rotating axis serving as
a center, and a washing article being contained inside the washing tub 2 is
washed by the cleaning liquid. The construction of the washing tub 2 and
washing by rotating of the washing tub 2 will be described hereafter.

[0021] By filling the casing 1 with the cleaning liquid and circulating the



[0023] After finishing washing by circulating the cleaning liquid, which fills the casing I, with the liquid
supply flow path 3 and the liquid discharge flow path 4, the cleaning liquid that fills the casing 1 is
discharged in order to take out a washing article that js, contained in the washing tub 2 of the casing
1.. At this time, the cleaning liquid can be discharged from a circulating path of the cleaning liquid,
comprising the casing 1, the liquid supply flow path 3 and the liquid discharge flow path 4, by having
the cleaning liquid discharged from a non-illustrated drain pipe that branches from the flow path from
the liquid discharge flow path 4 to a non-illustrated pump. In addition, by having the air flow path 5

opened to th&'6a1&188 A By i etdipmedhadimeidasinp irBantneadbsidandt. the aliesid:, the
internal of theltadinget if opanethth the afnospheieyaiddtherebydl the tleaning iowidsingide the
casing | can [ : TRANNe" Cri v ing liquid fills
the casing 1@#%\?35%??&%;&%% zelﬂsik\?vg% Iad@b circ%'l %?3?1'%% t %?g’e%%%ncg%%%éﬁgﬂgg%é}% éf the
washing tub é‘??@ﬁ%ﬁ%ﬂ%&kﬁ% o[ A1) %\}ﬁﬁﬁw&% R18 RAEB A IRATD AP tHa et rtReilling the
casing 1 andleirbelatinprisvdischargédy Asthib qme  tiea bleaninguibuid fdtre tdischad)ehenidsebe
pt:}rifieto:] and rﬁhy%@raﬁyo:a@iﬂﬁ%@/&?@ﬁ%@@%&%&%ﬁ@mﬁ@%&%ﬁﬁdﬁﬁt@t?%@aﬁ &P%ﬂée-t_The”’
when the washing employs,the water type of cleaning liquid, whjch is blended with a surface acting
agent, the wg&l}%%gegr |8I(;<’Y%1 Er3i1r115,1(:a_ b?/gg’r%gla]tic}ﬁ 2%@%2%% %’f‘aﬁ 5 e WHUSNBY RS SHer the
casing 1 is file@WilAdvEEdhi A amie mbeiner eguirpbdhavibre dlerdshivyentertjoredlaieyve. [0026]
In add;ti(?n, fofmamw%imfﬂ)ﬁﬁpaﬁhfwEﬁdﬁlﬂﬁ%?d&fé@fﬂ&}\@dﬂé@ éb&&%@%rjil&gdﬁﬂﬁ%\aéah?dwater
type of cleanjng Hqui otheravashing is performed, with t sing 1 filled.with a ngp-water type
of cleaning "%gj’éwégg.%aﬁﬁgalgﬁﬁea%gﬁ?ﬁeqﬁgﬁl %r%é%gg_lteodbvglgﬁeég?b%% %%%%#tlélrué & the Same even
though washiHg HoSeRBHR B hals trmbhenthareritrdeanel nGthe rindiwonds, the washing
work procesd@hainlhdedefitingge oadinhak Vits the clesnipg ligui¢, cirbulaiomoktheciganing liquid,
rotation of th i3 - ' c ing.h ing_1 is repeated for
each of differS %%‘%;Sg (é)ltl %algggn%%gﬁgﬁ%e? %;%ﬁreeéqu?? %‘%h&? r%?ﬁcé{\gv@s |(r(?1rg§C %Sf/’ u@#@ﬂf ﬂ{#grﬁtt:nt kinds

of cleaning liGHAHAS HERG %AEE hoVRisd fring RidHag SHidec0s612 RYRRE RS 3F the
Washing Tubaed. Wasbimgibg tRetatfon atfetheolvids hirygedinb e Asanterdiofithyatioeey byebayipg the
washing tub fraBiRMIo g RENTASAIAR okal kol e RASOR At IsiTlied with &
cleaning liquid, g pressyre distribytion is formed.in the cleaning. liquid inside the washing tub 2.
Th.ereby, theé %aé:%n%r]t%}ecggn e %{ﬁ%%]gg‘;ﬂ Xmﬁe{E‘\e%Fﬂ%ﬁﬁLﬂHtmﬁgﬁﬁtﬁﬁéﬁﬁwg tub 2,
without being . Pretbiaivihgrthandshing hranotiivesehe Yoo of dheacleanihiguilia, first of
gn, (‘;he coglstp&ii@mﬂfrﬂ(ﬁymhm&gﬁ m?@hfpapaﬁoﬁngafﬁe E@ﬁvﬂﬁ@@ﬁa Mg@i%ﬁﬁi%ﬁhﬁs&&.sigg # will
e describe referr FIG. 4, 1 As shown in FI the washing t that is
qu}é ﬁ%q'{ wgt%%g#’ﬁ%%ft Cigggll%ﬁaﬁ%ul({ | Sa%hc'ﬁar:;r\c CI1S H}? %:haﬂ 1 Cé%llil:a\ya%}g é#l

constructed in a cylindrica avin.gar rom a ver ntoa

! ting axis théreor incline tic (
horizontal difdL¥ioROL RpMRALRS R ket ikt Hhsil?rfe betisttoRrsimmcebanastoripvisvidesingth an
opening 21 whinlpisepeneh.thhevater type of cleaning liquid.

[0023] After finishing washing by circulating the cleaning liquid, which fills
the casing 1, with the liquid supply flow path 3 and the liquid discharge flow
path 4, the cleaning liquid that fills the casing 1 is discharged in order to
take out a washing article that is contained in the washing tub 2 of the
casing 1. At this time, the cleaning liquid can be discharged from a
circulating path of the cleaning liquid, comprising the casing 1, the liquid
supply flow path 3 and the liquid discharge flow path 4, by having the
cleaning liquid discharged from a non-illustrated drain pipe that branches
from the flow path from the liquid discharge flow path 4 to a non-illustrated
pump. In addition, by having the air flow path 5 opened to the outside air,
the air is supplied into the casing 1 from the outside air. As a result, the
internal of the casing 1 is opened to the atmosphere, and thereby, all the
cleaning liquid inside the casing 1 can be discharged.

[0024] In such a manner as described above, after the cleaning liquid fills the



10 inside wall surface of the washing tub 2 is provided with a concave and convex curved surface 22
whose cross section, being vertical to a rotating axis of the washing tub 2, is formed in continuous
concave and convex forms in the circumferential diection. The inside wall surface of the washing tub 2
is also provided with slits 23 that are opened in a direction being parallel to the direction of the rotating
axis of the washing tub 2 that serves as the longitudinal direction of the slit 23. Then, as shown in FIG.
3, the concave and convex curved surface 22 and the slits 23 are formed alternatively along the

creumferentiaL dliesi e, gifee seaien 9 e insidsnall aHdacs olftbraasking a1
vertical to the rotating.axis of the wa hmgrél;g 2. [0028] As shO\%lgiln @f 2, the ?}cigcave ar%d convex
curved surfaaios® Hﬁl&g\%@eﬂ'ﬁ? Bg e?wgili?(}i‘fﬁ & BranRiEaShiHEIRS IS ATEE By a curved
surface. Thisscerugd sterdaceistiormic bingphnectnflborcdbe andiogniexnstosgsdetiong, that are
vertical to the; sefating @& QhiRa WASHIRG didh i £EMHI yhalang: e sicealinn Bt therisiating axis of

the washing tub 2. Namely,.cancave portigns .22a and convex portions 22b e FIG, 3.) that have the
direction of ﬁi‘é‘i&?&’tﬁ?@ %%sbgfm%%ﬁﬁ% ﬁ‘j{? YEVE at! lé %rr?&?ﬁnd‘?r?agl Sd%seﬁ: |gnﬁ%ar)ce_18ﬂ
respectivelyagdntineiditiebd Trmeu ke rifzeivens hiovsy eppiact e ramiardvmaion taemBértical to
the rotating Byigiaf #ieiashipifik d. Witd thesebiudb e cangangang tenvexstined suelack 22 is
constructed gn the inside wall surfa fth hin . diti eghegslits.23 go
through frorﬁlfh%ﬁlgﬁegwgﬂ?%lt ?e (gﬁ}’g? g %v%lﬁ%fﬁ%%a%ivgfh?r%@% b{gg%ﬁiﬁﬁng I%fE% i?\%?de the
washing tubc2sigistHardileth Widyima e e dithaansinganasy i %mﬁﬂ’@”ftﬁfo% the slits
23, and alsoxtheltlegmirgtiguiddrmbivereegion between the casing 1 and the washing tub 2 flows into the

washing tubygdheaul0;siis 28 {1925l Additioaali i fORLIENRN OfeiFornlie olis 23 are
opened with the wechongﬁﬁgg/e ro&?tmg axis of theﬁ/ shing tub 2 s§rrv 1g;as th Ion}gltu inal direction
thereof. HoWBG &R tHERsHit B AEd By E R FiﬁaﬂHI‘ég Hiar8 driahget &l the tirection of
the rotating exizofothe edastiihghebcasinaddidbayd wglslitspd waydraypevifl et avimaliavithe inside
vrla" _Surfacebﬁ{m%@%m_@%%ﬁgé %i%ﬁ&&ﬂg@bw@i@as%bg%d%@fé@ the bplét%m@lrlfgcel §4
that is opposite to the openin . Also, a ga e.pro etween the gasin ee 1.
and the opeﬁYﬁélf ° e‘g\%%,lff’i%lglﬁ)s? %grrﬁ%yaq t@; ﬁlr%l\?f ecﬁ% \?v%tevlél escoa}?s(f%ega .%ﬁdﬁﬂglégening 21
or may be provitleer oFifrés tHeebuaehivg feasd 2naeaphshnbriaciie o ABlitaibheof 48N akhing tub 2
is not limitedyt kheheoBRsAuG RN lipuidhiehrdheactncafethadtonvaxclined sudaago2? @hthibhe slits 23
are formed on the insi Il f tj : e thegnsiustion of the
washing tub a%hgz:%egs%c ’a§#§§%ﬁ%§%%%a§g%@g§v%{§%ﬁ%%rdﬁ sﬁ?ﬁg?:e %,2 isq?ormed ogl all tShe
periphery of §REHEA VAR aekf Al BEETE Wa kil 105 Shfithl areutts B2 BdingHrovigatito & part of the
concave portlonaP2twaehik S B 3sio@3diffassiduwnda F{E@le3rimg Wwashingrtdlbrthbeiggeonstructed
in the abovedgﬁﬁp(ywa%q W%&%ﬁﬁfg\ﬁ?ﬁ%@nd convex curved surface 22 is provided between the
slits 23 beicg@g cent in the circumferential direction of the washing tub 2, and the concave and
convex cur face 22 has a plural of concave portions 22a and a plural of convex portions 22b
formed alterRatioelstractie irhehad\siwdvimg Tt @ nd, Wiashakin§hHdodhaiegecd ftike Yorals g the
bottoms 221glthe concave portions 22a, the tops 222 of the convex portions 22b and connecting
portions 22$ of, the concave poytions 22a to the convex portions 228, respectively, he moderate, the
curved line of é?cumrﬁ%trlé)r?t?a 8}@005?%%&%}? o eﬁc}(%nvcg('?il\?g1 ar %‘ﬁ)n\?eﬁoé}?ﬁélén&r_ a‘(;:vear_glgl?sgmade to

he smooth. fOUB1p Abereisaetaliscmshdectit so6ia8dlcBrVels dilpdavsia sloanBgidiadigng the
circumferentiap seatiendittithweshing tobrzed ispdssibleawirgsiiainid distidbaheeweshdrgiven to a
flow for the g%"é!“ﬂ%éﬁ ,Cc‘?{éc%esgg}{ 8%5%%6?% gt ﬁ%f%%ﬁ%&%%h& ARRYEX POsUaRS Ry The

concave and convex curved surface Ined so as to be of a same Wldélh for the

r%o
circumferenHABReRBAGE it WG f0h 2 afd et hare gifrareAgSatPatfom gHEE dferential
direction of theshaspindtub 2tidmshovhe iflBIG. & thadditamitie towdyefmst cdnwdk ctieed surface

ofthe beﬁ“?%h"étm‘?f”ﬂﬁ%wg‘?‘;?ﬁ‘?E*‘W? D e Then
of the washipg tub 2 in. a form_of a cylindrical basket which.is pro e sli . en,
as shown inP gzﬁ?ﬁ ﬁ?egW§s]nﬂlYglhﬁ? eﬁféwgtlﬁbrﬁgﬁr%é?‘{g\ﬁi&hg ?#&Hgiﬁéﬁ 6 that rotates
the washingl@i2Zlis\sorshented o théCte firaiositiohoigheuottohal of thenakstibrtub 2 In
addition, thec?IM&ﬁéHPCf]gﬁﬁiSfFaRﬁﬁ@aﬁ crsist %%iﬁH&éﬁpt%éhﬁb@ ﬁf%mdqil véthithe rotadtingb |
axis 25, or may consist of an electric motor that rotates the rotating,axis 25 indirectly, a puny and a belt
that transmli-p%g%crg:l)?gtiéﬂ i t}ﬁ%meﬁgrcl%ﬁ? régt%cg%gl%hésr%(ts)‘g m%&a}(llls §5b r?%e_ di E)arﬁ [l)%%aﬂé% tﬂ}:} driving
bottom surfaces thereof provided with an opening 21 which is opened. The



12 mechanism 26 is provided to the outside of the notrillustrated casing 1. in FIG. 2, the rotating axis
25 is inserted into the casing | and connected to the washing tub 2. Consequently, the casing 1 is
provided with a bearing portion where the rotating axis 25 is inserted. The bearing portion is equipped.
with a sealing construction that prevents the cleaning liquid in the casing 1 from leaking outside, [0033]
The washing tub 2 having constructions that are shown in FIG. 2 through FIG. 4 rotates inside the
casing 1 which is filled with the cleaning liquid, by a rotating force that is transmitted from the driving
mechanism 26 by way of the rotating axis 25. And thereby, the washing article being contained inside
the washing 5199 ml&h%ﬂré%%ngg&hﬁh%éh%ﬁ%f s chaagvisle lguitt A geacargiciBetween
the behaviorsaiths ceanidgdigiiccarzRtvehwashingsarticteinsjdecting washicad taba?2 mithbgxplained
briefly by refeping iorkiGy 38 H - 4 i@@&%é’éﬁﬁ%mi‘ﬂ%ﬁg‘Qoqf@a%é%‘&?%d%y%)ﬁ g&%ﬁ%?” of an
arrow A shown %FIG, 4, f%r the ro ais[lng directi (Arrgg A), the convex portion 22h behind the
concave portiSn"32&MoVe eﬁ?ﬁtb?ﬁs 1RCE e CORLRSH P FROhSI A e thER W 25ARMEIRdid inside

a region "R" beilgspnouddddbiyitvedicoRBashporionsi22iedribathl sidesof the mppeavdlpbttion 22a
and by the coReadeBOHiN A2eNARs iR e £palinglirGRIan (AR A)-tHRWEYEfe 81 A ggation
inside the re%on 1Fu lilrllaf i&icé%%er to t‘i;htogléz 8of e conve%ibportlon 3@{) th %Ep of the convex
portion 22b BOKEEn Bath SHES B3 OCaVE ForibRDL 5L MES M And iBReby SVEtfect
being given RPHhEIRBYE eriHekenvicpEtemazboebicmds rssfoxma deslifty tediviedanioriguid on
:)he fsl.ide th?t t'h@loﬁ?mﬁﬂé‘@fﬁﬁaIZBx@Eﬂi@xﬁ@ﬂ%ﬁﬂ%éi@@c@%tﬁlﬁm hersidle andisiayranddhereby, aOI
ig flow is fo ortion, 22 tis rotating along the,Arrow A. [0035] As mentione
above, the clliﬂ(galgrl(iér‘\’gl iquid In %%\éwﬁeé‘pﬁ o%rotg:c?qo%?ﬁtél ?ng?é%{\}\llgagl %ﬁlrgé)ge% ]8? the %:%éﬁ%‘dﬂu% 2 forms a
large flow al HB%ﬁg fr‘tﬁéﬂiﬁﬁ%r@bﬂ%‘?ﬁ%%@bﬁmmm) By semeorinBeshAualrcad dwivex curved
surface 22, anabeidedanrthswaidinlg evaibntarfiloagihhcanciiea poiiops2Raaad HeLonavexdortions

22b inside e jomiRY is fo \; j ) \i jon 22b on
the %q%ff‘wm‘%f%m%y ﬁ?%%ﬂgﬁe%%%%@%%ﬁ%%%ﬁa@%é’i%% on the

side of the rdthtify SEAL S ERAAsAIS R B A0vdh ¢ SrtAhmEoRR QTahecBridiing il Surface 22,
so that an eff@atton vorasion adbiie Gonchvectin ¢8 donwexatimged ssrfaiteh22viemshialf Aska2esult, a

big flow alongiiigdBiatpacdvecHaP{AREOWA) Hhat isdRrmed byt ihadasatiots of thegorcayg and convex

curved surfaﬁe ‘;62 g}rllgl ‘{Vié“{‘l% cu(;%eﬁ'% e%‘loga%.the concay 1ijQtortions?rz\Za aﬂr]}g tzlzesggg(\a/egsp&rlteions 22b

are transmitted 11 & radial direction toward X eBHtr &g ortheVits ﬁ‘@f :
longitudinal direction thereof, respectively, continue to be formed
alternatively along the circumferential direction that is vertical to the
rotating axis of the washing tub 2. And thereby, the concave and convex
curved surface 22 is constructed on the inside wall surface of the washing tub
2. In addition, because the slits 23 go through from the inside wall to the
outside wall of the washing tub 2, the cleaning liquid inside the washing tub
2 1s discharged to a region between the casing 1 and the washing tub 2
through the slits 23, and also the cleaning liquid in the region between the
casing 1 and the washing tub 2 flows into the washing tub 2 through the slits
238
[0029] Additionally, in the construction of FIG. 2, the slits 23 are opened with
the direction of the rotating axis of the washing tub 2 serving as the
longitudinal direction thereof. However, the slits may be formed by a plural
of holes that are arranged along the direction of the rotating axis of the
washing tub 2. In addition, the slits 23 may be provided not only to the inside
wall surface serving as the peripheral surface of the washing tub 2, but also
to the bottom surface 24 that is opposite to the opening 21. Also, a gap may
be provided between the casing 1 (See FIG. 1.) and the opening 21. Moreover,
the slits 23 may be provided between the casing 1 and the opening 21 or may



[0036] Consequently; in the cleaning liquid inside the washing tub 2, layers of flow of the cleaning
liquid that are at a different flow speed are formed from the inside wall surface of the washing tub 2
toward the rotating axis of the washing tub 2 on a cross section that is vertical to the rotation axis of
the washing tub 2, In other words, inside the washing tub 2, a layer of flow of cleaning liquid that is at
the fastest speed is, formed on the inside wall surface in a circumferential direction, and layers of flow
of the cleaning liquid that are at a slower speed are formed toward the rotating axis of the washing tub
2. Ao 2 resufle REJORERNNOJINI WRGIRENARIIDG 1 en AREGASHES HiBtUBHUAN B fRipd In 2
radial direction from the inside wall surface to the rotating axis, and a Wa@s@g%]fa{:ggle floats in the
cleaning liqdiee BRR8HBAE K press i dighibrAtidA, tRoMESHSIEROBy WHaENS presstye
distribution amdl woayamoytiatdregiamerdfedinal theeciddnifg the fashind antidhe insitdetiieatleaning
liquid filling e ashing st %R@Pﬁ‘é{ﬁ%&f%} S RANe! sadIoatin @ BRI Sravly waQRsggUently, the
washing articl%i side the Wa%tlﬂn b 2 floats in tgf C eaning li uig, §féeadi9g.ag0937 Edecause a
pressure didtHB B RS K b%/gh ﬁﬁ?ﬁ%’%qﬁ “reGitrerehtn 84 \alvcgpee1 formedin the
cleaning liquitl ifstdeetipheasifithebre] desnodbpingaariofet et ehaasityliguid PeHer i Behaviors
thaltI arefinfllwg@ﬁ;lgﬁp&cfaﬁig@\ﬁbc& ﬁﬁﬁﬁﬂ;}ﬁ@&&ﬂ%@&%@ﬂ%&ﬁ@@&?(&@@t@ moves to the insidg
wall surfaceysi e washing_ tu In,other words. .a big flow in the rotati lreqti ists, an
swirling curr@rﬁg@eflr\\% %Ilr(r)n“gc)i %If/ tﬁé%}c'o%tal\rlle %r%acsrﬁ)ir%\l/lgxg&br\%d%s%ﬁ%rc%gég%%s% grqa%régult, by the
flow of the ROATPGIRRATIRS GRRIRELASKEINEPRATYIE S Pre\EREr T H it 26saidét #%e inside
wall surfacepabifid adabbing: tibth duliaisd3hieingshijgatiicin isHordecuim fasvetialtidérsetating axis. In

addition, begaysga 3,prassire diswibytian s formegiecause gt difiercogs i teflow gaged. of the
cleaning I|qU|gl,]£t e washing article that is mfltéa;?}ied bﬂggcfl w speed of each Iag/%ebrof oats in the

cleaning liqRtP4Ab ShrRORGEVARPIHIBE Y e AR I8 o IR HaBAKTY BRictE D AT Entact with
liquid molecalésrobttiec i Sletiniadiinejdsmeads, BifédS.of Wasnirdargl thesthgbgeatd tleaning liquid
are enhancegd--addifion RUERNS ssuch asHwisihased portisnitovnafl the.clearinahiqyidiad impact

against the washing tub, are mitigated, which reduces .a da e of.the washing article beging caused
oy wishing SFEY RO AR AR RS R e Beceun G HEE BUTEATE PHER it clomning
liquid insidettheheashimyeraporsonkalite westtiatieeticldr sprdatednd Heateurved disanig liquid.

As a result, the-wiaghiea BHice srRsdeivaItah Ocinsede Birlretater ohivedvashingetwz 2dor
washing or ringweqtgfﬁhe ngp}ilng article may be performed by performing only rotation in a definite

direction continug sly?osrrg predetermined time, or may be performed by having the rotation in a

definite diret8B8ReffbrmBeSHerMREN IR ACAR AN DL PrEStERTRNe TS IF SIS ds, the
washing tuba2amgythe reitatech frortiniwudiydotiardeffntiectimeshithe thide@ioit aknposwbletation (or in

the directiongf eyl 3e JRIAHAANEL BIg% LaRGRHIRE SRS W tiRHAN e HaIRINgdUR AR ibe direction
of normal rotation (or In the direction of r vgrse rotation) and the tlm%gfistﬁﬁgagqeﬁof rotation of the
ormirg

washing tubPPTE0RSctraetBRE HARkR e EYMEREIDY 5% PREIT &80h 6f'the washing
tub 2 for washingBrcinsi sntdamitt8Atiyahd elifection shthe fotitonfcantpehkdgedaytheo a

re;ezrse girﬁﬁi‘_&ﬁﬁﬂ??éﬁhiﬂtélﬁfé?tiw éf%ﬁ? iﬁﬁ@mﬁrgmw- isl%m&%ﬁqulm &)iffg%@ﬁ@ﬁ@i{lthe vaashing
tub 2 and the,time of stoppage of rotation of the washing tuh 2 m repeated for rse of a
definite time?lgrrll(? ftc?}f}egcfﬁ%rg%geﬁlmlg L%}%‘%gﬁé’ﬁ{ ﬁzﬁcﬁr%’c?t%ﬁ% r%o %t{lidnaofs ()ewv]\[/lalslha%&ﬁlugZ may he
changed ovép rddistonshehgirutieny of HodnsarirBto Eed fiefrechdmenyche fumescedm [0039] A
washing appaiatus dzcedsdangewiih eaehdf, thefollawing erpboditents comaniasiylhas dlie
construction_of washin s that j plai inthe "Basi truetion,” In addition,
the Washingsggg%%%tl(?f ?r%l gcgga{r)%ﬁ%: \t/b'rll‘t% Z?;llgiﬁ éf ﬁzg?olﬁjf%ngyﬁ(;n}@ogﬁzgf% %%?nﬁ%%?& ple%rforms

behaviors oPé%%dﬁijoWéEg Fh%v%]éf?ﬁ’r%%hat are explained in the above "Basic Construction." Therefore,
a characteriftioqadrThktheawahoing ap Gt im abeondarite gvithbe2cthe mbiadime atid|Rbeoflescribed

g‘mﬂfégi'?or(‘)%r(%ﬁlﬁvffﬁé AR EXRIasatIN PTBRALIRRL 1% SOMALN 1B he s RaRigLRsiygien” will be

central position of the bottom 24 of the washing tub 2. In addition, the
driving mechanism 26 may consist of an electric motor that is provided with
the rotating axis 25, or may consist of an electric motor that rotates the
rotating axis 25 indirectly, a pully and a belt that transmit the rotation of the

electric motor to the rotating axis 25. In addition, because the driving



[Embodiment 1] A first embodiment of a washing apparatus of the present invention will be described
hereafter by referring to the drawings. FIG, 5 is a block diagram that shows an approximate
arrangement of pipes in a washing apparatus in acci)édance with the present embodiment. The
washing apparatus in accordance with the present embodiment is provided with a casing 1 and a
washing tub 2 that have a construction being explained in the above-mentioned "Basic Construction,”
wherein each flew path being illustrated in FIG, 5 is provided for filling the casing 1 with a cleaning
liquid. [0041] (Construction of a Washing Apparatus) As shown in FIG. 5, for the liquid supply flow
path 3 (See PECHAISHH |h§%)6bfd%l%st?s \iyseidtaatimngn M%@@tﬁé@l&ﬂm@lhqwd

temporarily; &'puint) BRetirat:stialgsqkis dbaningbated heinglstarediipthe tahkohkic dnp shstion side
pie 33 hat SoRaeets kil b AR ggmcﬁg%@ﬂ%& SRR SR rnects he

pump 32 to the casing 1; and a congrol valve 35 th installed to the pump suction ipe 33. In
addition, the q??ﬁ?&@lﬂ@& FHS 2R RSRApipResBemETSRHIARRHE eHRRRAIY a}fb the tank
31. and has a&aimmlomwedtlancthaiqpmaemgrﬂréebé%nmgehqm&&ﬁh’dmemtsgam &ronunt of the
cleaning quul@g@k;ﬁg tankidd. When the liquid amount detection sensor 38, for example, comprises a

level sensor vided, Jth a float flpating on the surface of the cleaning liquid in the tank 31,
the liquid amg L‘}%e ?lovﬁ %’o tcgﬁﬁqﬂfétl%§gﬁbﬁh&‘rﬁc538ww’éljd%i%b efng

connected to’ﬁhﬁ@‘ﬁgbtﬂ{@ ah mé%tﬁ@am@mthﬁac@ﬁmgshh’e}?admmﬁd\h&emtémﬂmgdlqmdagd can
output the eléieftitd! Sionab{RAse] fé@éetfwéﬂamctﬁhs@aﬁf%d%mwdﬁ%ﬁlFlﬁeéﬁaﬁ@xﬁ@wded a

liquid dlscha[%/e %; \% ]{t at is onnected to %he Si raln pe 42 %hat branches from the liquid
discharge pipé 4 qwdp trea{ln%enf(por I0NS ﬁ@ ae 42°h e‘%ﬁ é%ge(fil%l? &ﬂlﬁ;dlscharge
pipe 41 and fomaiandi pipesthe gepelaing il Jisrearhad, (ﬂ’é&ﬂﬁ@@t Pbeibaltizdersgé Hide pipe 45
that connectslﬂmwgieqhqdldltr@alm&@ﬂmﬂmb&%&mﬂ)@%@haﬁﬁo@@ﬂﬂﬁﬁ@lé@ﬁﬁg ﬂ@@ﬂﬂ 47 that
are provided o'kt 4240 WRASRQuid RIS Rerion dashare, e ApS 45

arg branches Sh tlon

respectively. The waste | Iﬁf treatmentg)ortlon disc plpe 4 rom a
between theg.& 5188 K eHifbFvé 35 in the pump suction side pipe 33. In addition, because
the liquid disEM2#dé Ndve patredndisbiaggesh 2.43tthe cleatirgdiquiditmtbé autsidevofAhshoaaing 1 by

way of the digirrpipes 204t iadIesiaRIR thakiedinud Aiseharas dewRath soisigrmes yeiically under

the casing 1,
9 the concave portion 22a moves to a position of the concave portion 22a, so

that the cleaning liquid inside a region “R” being surrounded by two convex
portions 22b on both sides of the concave portion 22a and by the concave
portion 22a moves to the rotating direction (Arrow A). However, at a location
inside the region “R” that is closer to the top 222 of the convex portion 22b,
the gap of the convex portion 22b between both sides of the concave portion
22a becomes wide, and thereby, an effect being given by the move of the
convex portion 22b becomes less. As a result, the cleaning liquid on the side
that is closer to the top 222 of the convex portion 22b tries to remain and stay,
and thereby, a big flow is formed along the convex portion 22b that is
rotating along the Arrow A.

[0035] As mentioned above, the cleaning liquid in the neighborhood of the
inside wall surface of the washing tub 2 forms a large flow along the rotating
direction thereof (Arrow A) by rotation of the concave and convex curved
surface 22, and also forms swirling currents along the concave portions 22a
and the convex portions 22b inside each region “R” that is formed by the
concave portion 22a and the convex portion 22b on the concave and convex
curved surface 22. On the other hand, the cleaning liquid in a region on the
side of the rotating axis of the washing tub 2 is away from the concave and

convex curved surface 22, so that an effect of rotation of the concave and



[00431 Moreover, an air flow path 5 is formed vertically on the upper side of the casing 1, and the air
flow path 5 is provided with an air valve 51 that prevents the cleaning liquid from being discharged to
the outside when the casing 1 is full of the cleaningiliquid. The air valve 51, fbr example, may be
formed in double tubes and provided to the end of the air flow path 5, wherein the outside tube may be
opened. to the atmosphere and the inside tube being connected through the outside tube may be
provided with a float valve body that slides and moves while contacting the tube wall of the inside tube.

At this time, ihe. autside, ipe. s arvited.Wih a1hole It oReRING 9.6, AIMRRRNEL. %@ﬁﬂ%the inside
diameter of the hole f ropenl%grﬁlthe.aggospggre.é smaller.than the outside diameter of the float
[

valve body. G684 B HEMY ctedCasd hetaiaR e iRiraniARetIe (R ged from
the casing lctroed)lsunéaaer A8vapdthveirieganisrdischalged th¢heovatsidaaitipassig thndugh a gap

between thetHé“%@ﬁv‘é&E’eﬁ%ﬁéhﬁ insileube thatsanattahihe aikaalleibkitien tiesleaning liquid

flows into thge%i{rfgfw)aatof.% tgtvavglehaning% |igL£d flows into each of the outside and the inside tubes, but
the hole for opening to the a mosp?lelrré%ha IS provided to the outside tube is closed by the float valve

body that slil¥B8hEansessipntlie insihe elpaniiethis Widsnsids the Morshdresahing tosees
atmospheredfyftbe figaiivalbie body; iigpessible decwventifiercientiog ligyid fram |&akingito the
outside throgl ”’cgl%“%esg&é %@T&E}%&%Q%P‘Eﬂ‘ﬁ%@é‘sﬁ{&?e@é&?viﬁ%%% e PEde URe, {00451

Such an air valve 51 as describe ove is further grovj a construction thatcan electrically

provide condBetBRASHHER tHR RO for e rmprf e aimtospritial dorfhr &R inBA Y108 tHsdy. As
such constructigmifgrtexashple, athonductds jsipsocéd ebetova glaih gvebe 2ha Raje fosfoflewing to the

atmosphere felng.pronidesh teiihe Qutsideriube,coniactsdhe foafoyalua hasyiRy the gongiuction of the
air valve 51, when t ,ecaswiglls ull O&%ﬁ: Ieanlngkllq#ﬁ, he air valve 51 can rogjglt discharge of
e a

the cleaningigoi by hatif SE\RY g’(f&)?t&? LS Bpétiify 85pRere, and
can generatb quélHeaicatsighal thewinfompes dfabeifierfok dftthveagiddhingdiciichg o460 thermore,

the washingvapagraus BIOVAL IR FG1P, iBPiEdge din Wit 8i@0RTOl PHIOR 100 hakiiegeives
electrical signals from éh li uigl. amouql detection sensor §8 and the air valve 51, an contﬁ)ls driving
u 101 1S. dirgct 3[ %3. %9' wa

of the pump fsasn(f%pel%lﬁlg ar closma%?‘f e'Coftrol valves W gog},cf 7.6 er words, when

the washingsaBfreatie bRefoipha s Hwes e doRtiBREbiIeH a0t Hete s hasethen dndgiBegical signal
from the air MgivR1Sb4bad tha ¢asingdsisiil distreheisaningniaulchr waddijosy hkceontsdltbertion 100

controls opsping.ang seanBLAl el valvesi i 3t A0 Al ez detamins aiba o be

connected tO the casing 1 so as to esta ath as well as_contro go pump 32, and
as a result, $hppRaaiiditayd sl ShadatbreortratiRanig g uit e HaentEas1ena 71{€ ofitrol Flow

by Washingpehaves in such a manner as floats in a zero gravity. Consequently, the
washing article inside the washing tub 2 floats in the cleaning liquid,
spreading.
[0037] Because a pressure distribution is formed by having layers that are
different in a flow speed formed in the cleaning liquid inside the washing tub
2, the washing article in the cleaning liquid performs behaviors that are
influenced by a fast flow of the cleaning liquid when the washing article
moves to the inside wall surface side of the washing tub 2. In other words, a
big flow in the rotation direction exists, and swirling currents being formed
by the concave and convex curved surface 22 exist. As a result, by the flow of
the cleaning liquid, not only the washing article is prevented from bumping
against the inside wall surface of the washing tub 2 but also the washing
article is forced to move to the rotating axis. In addition, because a pressure
distribution is formed because of a difference in the flow speed of the
cleaning liquid, the washing article that is influenced by the flow speed of
each layer floats in the cleaning liquid and spreads. And thereby, because a
surface of the washing article being contact with liquid molecules of the



1.Supply of the Cleaning Liquid Next, will be explained hereinafter the control flow for each of the
processes in washing being performed by a washing apparatus that is provided with. pipes whose
arrangement is shown in FIG. 5. The control portion11400 supplies a control signal to the control valve
85 and the pump 32, respectively, by which the control valve $5 is closed and the pump 32 stops.
Then, by having the control portion 100 provide a control signal to the control valve $7, the control
valve 37 is opened, and thereby, the cleaning liquid is supplied to the tank 31 by way of the tank
supply pipe 36. In addition, the control valve 35 is closed for prohibiting the supply of the cleaning
liquid to the CABHYRERA SBFRiRetiectieahiksidnR ‘%E?‘tgf)}@l?éh‘ng yatke e dameolaaiks 46 and
47 may eitheatre apemeckdr ¢osetllasdond asdihesconirhl xalver RS isacledath Q04 8bBeashtise the

casing 1 is oprnGAAQ the 3MNeARNAIS R¥ R AInRIVRO Ty AHNIS 16, AMOHKRE LR 8PGMHEh
non-illustrated door belg rovided fo the smgﬁ]f.tgigpe?ﬁput a washgsggartlcle into the washing tub 2.

After the washing &tticl 9 e WASHIRG SWERRPETESRE #ashRSilustrated door and
closes the cd§ifg8l, Ry dutition theordshio g dv thewathingartisieneudisto theicasindormpedformance

of putting in mayhrotleaExecHipd dYsMerkes REdRARIBE el AUtaaticaln BYagtsauy=n
equipment. Alslc_)é a\{v(iwen & %@at r typ 8f (ileeaanr}irrll 1’1 lilli{jdw iscgirs rsnii(e%}\{vith a ;ﬁrface r?cﬁ;n%a entis
used as the cleanin allllqw which fills tfié caslr% TihSide the tearﬂ(tB - Rl 8%&? E eg.?\ is
blended to tk@Wé&é%%@h@ﬁ?@eT%m@fmm@th@hwm?pré weshiggooagnsiten the
cleaning liquisf istsu pilisie # thetialk Sih arisk shengdrim die iankeilons desended herdinabave, an
electrical sig the liqui lonsensor in ided inside the tank 31 is given
to the controllagglfrft)?o@\ 1%%] é%gigrf%gﬁ%fc{ﬁﬁggm@gn% Qfég%%%%#]{gﬁagujgl Frflu_sa'ideofhen%ng T Then,
based on thé’@@@ﬁﬁ%ﬁﬂsi@ﬁal harnge ridarasinm d&e&ioﬁ%@ﬂé‘%r FHraqeepnmenErmatthe
amount of thentkamibig tiglyicalb eamgistizrechindhe tankd3iecisnsitfidienthe mhieotiar ancadsyuhicof a total

of the capacify,afhg; cesinh ARY the canatity oéah@iﬁﬁaswggg%&aet% gegggig%e%gﬂigsg%g ir%%géigheepipe

casing 1, that is formed py the pump 32, the pump, suction si

34, the quuidéd@c?ﬁ%é’gé%rﬁllg,ﬂ%%&é ﬁ%fu}& {HBELHEACBORiCh LAY S A% Ijfui #Batment
portion dischepeadidépipassofinathtowelithbazeshonanwdieticdlsighiakiiimmtié fiquidamount
detection senges38n (4 GOBHEMBMIBISF EnatdheAMayn) ahie cleaninadioigheipg stored in
the tank 31 i§ost%fficiﬁzr})gec%%u%h fﬁrirtlhetclg@:ﬁg)g Iglqui%to fiIITthe casi .and circulate the casing 1.
[0050] 2. Filling otflﬂwe asmg_a‘f' en’?w‘ﬁen the coﬁ?rofsec_)ﬂlo% HoRfitis b gﬁe&‘é%friégl%ignal from
the liquid anfstfit QéteetE RIS Giosatingt ﬂfeféléawmggﬂqgid%bir?g'fgufﬁt@hiéﬁo%hfmsmﬂwe casing
1 and circulaietisrsiorechiyihgh tadke3di9dhe £ ehtr ebpettian chAbsunpliesed ¢arlrabsigraldedhe control
valve 37 so edhe tr 3 I / ft leaning liguid to the tank 31
by the tank s?? ggfﬁ gi%ef%% ?%Qé%ogbg%!.y%e% yé’jcfl;\l/?ir%J gﬁ%%%gﬁg%%?gl %? ﬁirelei:}g’r?t%? v%f\lllgs , 46 and
47, while thet@bAtERpof e 1WEHE%|§H]?€ %&I‘H%)I%\/‘égl%ozgrﬁfqﬂ? 88 BrEpsrbomoN 146 closes
the control vatae ki@ gNain&lyn aycheulepientpatfoobitheulsaniing defiicd indlirdisigind foasinghl 46 opened,

and at the same time & s4epiYiBatkRb tae-claaningrigid drmotherank hifdheBunm 3¢ iseopened.

When a flow path of the cleanjng liquid is formed as described above, the pummp 32 is driven to suck
the cleaning ‘&Wﬁﬁftﬂg%gﬁ?é’fegﬂd@t ré@lﬁ’ﬁ’ﬂ? tﬂgrab%(rjffﬂéaﬁd?ﬁﬁ %Bahgj‘gaé’rﬁ‘@cf% 8fidition, in
order to reduederpeidieacsiahe pump 32, at the beginning, the control valve 47 may be closed, and

ghze control v 9l may hstepenag gdtertsuction aédbedelsadingitiuichisstartag by @rivinedhe pump

embodiments commonly has the construction of the washing apparatus that
1s explained in the above “Basic Construction.” In addition, the washing
apparatus in accordance with each of the following embodiments commonly
performs behaviors of each process in washing that are explained in the
above “Basic Construction.” Therefore, a characteristic part of the washing
apparatus in accordance with each embodiment will be described in details
hereinafter, and an explanation of a part that is common to the “Basic
Construction” will be omitted.

[0040]

[Embodiment 1]



[00511 When the pump 32 starts driving, the cleaning liquid in the tank 31 is sucked to the pump 32 by
way of the pump suction side pipe 3%, and 19 subsequently is supplied to the casing 1 by way of the
pump discharge side pipe 34. The cleaning liquid bgin.g supplied, to the casing 1. flows into the liquid
discharge pipe 41, the waste liquid treatment portion 43, and the waste liquid treatment portion
discharge side pipe 45. After the liquid discharge pipe 41., tb.e waste liquid treatment portion 43 and
the waste liquid treatment portion discharge side pipe 45 are full of the cleaning liquid, the casing 1 is
full of the cleaning liquid, At this time, the aix bein ntaineddm t ing - . he pump
suction side %e _ §?ﬁ1nébﬁ)l§&rln%ed}§:(ﬁéar ‘%aél e réf%%gf %%S_I%fu@lggoi)sﬁ%?r%ge&g?}geﬁf : t_helf\}vz‘géte liquid
treatment pé&ﬁﬁ’f%%ﬁ@?ﬁé%ﬁs@l fRFErest F@%&%W%gﬁhgﬂé% Sdé &rﬁ%’é‘ faagEatively, is
discharged thheshutsideaihyrosymcitthamuvadradit iof thip air flow watthbo F hepardiers the casing 1
is going to be il of fhe cloamngiliauid-Jhs.eleanpipgdiguid flows,inteiheraiffloyy,pail fuanghthereby,
the air valve 51 is closed hy the cleaning “(,%Jﬁ?é hich prevents the cleaning liquid frgm legking. from
the air flow BSAE13668 748 agg&m% et iRy p‘ﬁlﬂ’bgiﬁﬁ%}%ioaﬁﬁﬁe casing 1,
the pump 32y #sdmgnpslictidn slie pibed3, the pumspraischargdsive piperdainege ligoid discharge
pipe jé,_thfe?%f%tﬁJﬁ%ﬁ@i&rﬁ@aw%h@wg%ﬂé@ﬁ&{bﬁ,wméigwg tléa?ﬁnqntlxpor_ﬁgﬂll_di%%aﬁggeh_side
pipe 45 is full.of the cleaning liquid, and ther casin.g :Lis full of the cleaning liquid.. At this time,
because thé g}f%ﬁﬂ% inigiéséc} é’ an %Yé%?rﬁf:gqfs%ﬁaﬂ %sﬁlg)%v?rzilg ]T%%titﬁg Arvaiva n%%i lc%lé@d IS given
to the contrdpﬁérlﬂon 100, and the control portion 100 recognizes that the casing 1 is full of the
cleaning liquide {{30b3¢ 30 NVESh M RliOEE SSppAthRendhe control portion 100 detects based on an
electrical signa| from the air 1. that ' ' e nng digui e ¢gntrol portion
100 supplies glgo%ﬁ‘glwsﬁg%‘ﬁ%g) éoﬁ?ofﬁvgl\%gg@a%%%goﬁeIg%%r?%rc%] %glé\]/éé %‘%@Ngr?letlg only the
control valvé"aphinshanaar aisy BEvRGaRapti o kntl dhahatiorea it LRMHRG hﬂ&i’c%r, starts for
the casing lteMpendhdycirgjating G2t ateanihg liduid-Toa the g dsingd eistgrtadréd drdéhto wash a

washing artigle, peifg &WB%G%E waéq'srﬂget@% Znihe porEetPeHirn L0ives g dpving,
mechanism 26 (See FM. 2.) a directjqn ta start rit%tlrg) drive so.as to malé’%[the%gshln. tug_z rotate.
1y a h g

As a result, tHe VASHHY BrEoaLesFifg Rih OB AES SPRELRHTER atth id for the

casing 1 andtileaatatibrobf tleendsiingt tibindsadlatdd. the pump suction side pipe 33. In
addition, the tank 31 is provided with a tank supply pipe 36 that supplies the
cleaning liquid to the tank 31 and has a control valve 37; and a liquid

=

amount detection sensor 38 that detects an amount of the cleaning liquid in
the tank 31. When the liquid amount detection sensor 38, for example,
comprises a level sensor that is provided with a float floating on the surface
of the cleaning liquid in the tank 31, the liquid amount detection sensor 38
can convert an angle, height and location of a joint being connected to the
float into an electrical signal that shows the amount of the cleaning liquid
and can output the electrical signal.

[0042] For the liquid discharge flow path 4 (See FIG. 1.), are provided a
liquid discharge pipe 41 that is connected to the casing 1; a drain pipe 42
that branches from the liquid discharge pipe 41; waste liquid treatment
portions 43 and 44 that are connected to the liquid discharge pipe 41 and to
the drain pipe 42, respectively; a waste liquid treatment portion discharge
side pipe 45 that connects the waste liquid treatment portion 43 to the pump
32; and control valves 46 and 47 that are provided to the drain pipe 42 and
the waste liquid treatment portion discharge side pipe 45, respectively. The
waste liquid treatment portion discharge side pipe 45 branches from a
position between the pump 32 and the control valve 35 in the pump suction
side pipe 33. In addition, because the liquid discharge flow path 4 discharges



[0054] Circulation of the cleaning liquid, in the above-mentioned washing process will be explained
briefly. The cleaning liquid from the pump suction side pipe 33 is sent out to the pump discharge side
pipe 34 by the pump 32, and the cleaning liquid flowi%g through the pump discharges side pipe 34 is
supplied to the casing 1. Then, inside the casing 1, by having the washing tub 2 rotate as mentioned
above, a pressure distribution of the cleaning liquid is formed in the washing tub 2, and thereby a
washing article is washed or rinsed. Because the washing tub 2 is provided with slits 23 being
illustrated in FIG. 2, the cleanina]liquid is interchanged between the outside and inside of the washing

tub 2. In othdMfdigaring diganhiithrrémgesabbiedasitg Lasingay fdwbecsltempitirtpiub 2
through the slitss28; srubileet hieartind kiotiidl dinishingerdshing thetwashingedrticle insitie thag ayashing
tub 2 flows oyﬁgfctc{gqugaﬁhing tub 2 through the slits 23. [0055] Then, because the cleaning liquid is

supplied from t discharge pipe 34 and the casing 1 is full of the cleaning liquid, the cleaning
liquid insidenkggglw&e%vﬁ&&%@é%“ﬂ@ﬁaﬁdlﬂigﬂﬂﬁ@evﬁ%c@ﬂﬁ% HeaRRREkPHding
discharged. ththedijoigl tisehdrgeepive 4btram thebcasimp tidesdupptirdto Hie wdste Squitiateatment
portion 43, wheseiniBa kleaningiligkysiprovidedwith reqensiliondealment au ditrafion apd the like

(o) thatimpurciges inciudir%gl o%t%mm tion. are. elimi d %ywa in .Tge cleaning liquid being
provided with fégeneration tréatmén PRI RS £rORP AL WALKS 1ilido SIATBRIS GRBA 28 to the
waste liquid feaaeértpsievhldidehnyasiderpipd 48] dndtihercisdsubptied with8punmms? By way of
tﬂe pump sue&ﬂ@mi@emmaesim%ﬁbé\wmbiﬂe%@it@telﬁge?éﬁ?ogtﬁ%vf%ﬁw'Hlsfaiﬁlé‘ifréﬂat? for
the casing 1 rivin e pump 32, opening of the control valve 47, and.closin the caontro
valves $5 an%g%lﬁﬁosgé%%%{v (gn i %lpgln ime 16(1% tf?gl?:%ﬁ?gl%ihgtpor %ﬁ%@ %ﬁetghf’n %3bid is

worsened, theAbFeRrfly stk diirforpdivearesimahile adreivag thepabarivabl ahtheomedilportion
100, and thetopeniag dfithtieentthevakver135 el 46 maydee afifle savk &RQiPnth saosHdhat
detects the iti 0 ipati fthe. ing liguid ists gf a;sensor of optical.,scheme
that measurﬁﬁg%%hggffn &%%Q%{g}%%%lﬁ FLE"%(% ig élt%léjc(e)?\(/)ﬁ éofﬁ ao(%(rearggs]rfn Rpeecplllnf’ft) :E)? éc lré‘(a:attering

light; or an efSCHRSRNEESSy TR dhReubHderhamstay Thear dlasg salerbeiyconductivity Or
an electric rdéigtidity By thetiganmuptiouite dr asPékseriberdtHad raradires, thelRid ahilieadiedsing liquid,

and the like, isasegull, fRbihe tRE citculation Rath,abihegleanipgdighid neiuding e ¢asing 1, the
contamlnategics:'lc aglngdl%w belga}m har.%ed from the casing 1 is discharged f’rohrr%the.: rain pipe 42,
and a new noh-contaminated cled q?fgicﬁq% QPR UPIRE R ot $AB (RARYSE AL GO R hen the
contaminatiditbe tae & idnimgissuiabievihmy teroagahtheretatioivpath ilcheding theleasimg 1 is
e natl ol e g i s st i
article co nfin%ﬁetg %%Ec% h:ﬁ%%]égt 1§ ec(lée%ﬁrﬁrs]’aﬁ %ﬁ?g‘%(?%f% gf&%ﬁﬁfe%‘%{%%@ﬁﬁiﬁ%ﬁiéﬁ% ’

1s provided to the outside tube is closed by the float valve body that slides

and moves in the inside tube. By this closure of the hole for opening to the

atmosphere by the float valve body, it is possible to prevent the cleaning

liquid from leaking to the outside through the hole for opening to the

atmosphere that is provided to the outside tube.

[0045] Such an air valve 51 as described above is further provided with a

construction that can electrically provide conduction when the hole for

opening to the atmosphere contacts the float valve body. As such construction,

for example, a conductor is provided to a part where the hole for opening to

the atmosphere being provided to the outside tube contacts the float valve

body. By the construction of the air valve 51, when the casing 1 is full of the

cleaning liquid, the air valve 51 can prohibit discharge of the cleaning liquid

by having the float valve body close the hole for opening to the atmosphere,

and can generate an electrical signal that informs of being full of the

cleaning liquid.

[0046] Furthermore, the washing apparatus shown in FIG. 5 is provided



Then, the control portion 100 detects completion of the writhing process being performed by circulation
of the cleaning liquid and rotation of the washing tub 2, by confirming the course of a predetermined
time from start of the rotation of the washing tub 2, and the like. In addition, the circulation path
including the casing 1 may be provided with a sensor that measures impurities being mixed into the
cleaning liquid. In this case, when the control portion 100 confirms by measurement value of the
sensor that the contamination of the washing article is washed off, the control portion 100 detects the

completion o f1ie WsHBRPiRsRSEn PoRetRalinges vamBlahan.of DigASHASPrARe s, i control

portion 100 starts discharge of the cleaning liqujd that fills the casing 1 in order to take the washed
washing arti@@%ﬁ?h%%%ﬁei?%§§]e}ﬁ‘g Wﬁrﬁgi‘fﬁ Sdett §f5wi?1% di@éﬂﬁﬁggp e cleaning

liquid filling thernasitydndhepeontrg|quottidnsing sfaps davit b tleqeudip $2, d6dhodetis the control
vglve 4:6. A%&@SWBJJI@, W%&%mﬂ}f ﬁﬁﬁ'@&%—ﬁ @éﬁ&?ﬁ@%_ﬁéﬁﬁ;@?tﬂ'ﬂﬁ éBfRE'QP the liquid
discharge pipe 41 ar;ﬁqg ralg pllJpe A;ﬁ Because the cleaning.liquid bein dlschlarg%ql%s plied to
the waste qugﬂatﬁoéh n%f) SN A4 ° 88n%?aﬁﬁoﬁ$ fé%{j{ et UC Y ﬁ??rea ioh Shd chemlcg treatment
and the like tleprasiagd] At fhid tfridiendeansagteaeid| bt tiblefeanitbdigondialtneraipfiolPPath 5
lowers, the i valves penans, and theseby, shekasiaatkds epenes 55 theratawsphere7 Gansequently,
the outside ajr can flow into th ing 1, and.the inteynal, of the casing. 1 is filledwith thg ajr in place
of the clean%%tﬁaﬁ}g,l Whic %’r%r%%?%% %ﬁg %?gg caFré%% eihdea% égnlfr:@%]i a%éd@éé%%%ﬂje% gsn)z?ucleaning

liquid filling PatBagihgvelk 2o rhprikalpaiaringeel D iR vy Sliakig BBt dAeREWashAB Erticle being
contained indiwehvageing b davarkerf chenddheidgdi @hitheéscpsifigrintaltake out of the washing
article. In adgjtigr] when the washing article is to be rinsed after being washed, or when the washing
articleisto b washig with a §;§ar‘gjg liquid that is different from the cleaning liquid being used in the
aforementione8 Gy BBF8IRRENtioned washing process is performed again. For example, in a
case in which.thepphstfitgadiblansig beginded after being washed, when the cleaning liquid is

discharged frondle casinapt inkHENfmaneR!Aa Menineed AQYE, thscleanipgdinud isdischarged
from the tank 31, too- Then saf}ne a mentione(il abov&a, firstéwaterhbeing em&;lo ed %Eggeicszleaning
liquid is supBﬁgﬁet%sﬁ?e lt%nwgi 1o eérfgnﬁ%ﬂ%weplpg 3B6° Svdggear&%n% ?w%%e‘rlsis supplied to the
casing 1 by BreingdafevplmpaEsafchafieravatarchiiaens crcehation path lholldlinghhecersiad 1, the
washing tub relete s P apislieerioson tingisgwithtthehwatattet wiaing Yiehtthe sinsipgiinishes, the

water being sl 91 IR S SiRGlANS8 M D 6alBat B i0e HIAMAGAR, (09PAIg described

hereinabove, the was pparatus in accordance with the present embodi Is provided with the

air flow path@ﬁ%hé%n@%ﬂ@%a% OBHHeB IR ditbaprEidenattsdl sisRatalithdhe air valve
51 to the airdtavrphthady th8Tlehringfitgat va prevEhted dpemeldaking whar hiye idasiclg dnimfyll of the
cleaning '?qu%m agestibitda RgssikledasupRvipe caningliauidie the casing J.and discharge the
cleaning liquid from the_ casing 1 smoqthly, and also it [s possible to. mitigaie a burden of the pump 32
i suppyinHHE Dk A RS I D 1 0&&%@maolﬁéﬁtﬁaﬁ%en&mﬁ%rﬁf{ﬁgeasmg .
[0061] Embetiment@liquid to the casing 1 and for supplying the cleaning liquid to the

tank 31. And the control valves 46 and 47 may either be opened or closed as

long as the control valve 35 is closed.

[0048] Because the casing 1 is opened to the atmosphere by the air valve 51

at this time, a worker can open a non-illustrated door being provided to the

casing 1 and put a washing article into the washing tub 2. After the washing

article is put into the washing tub 2, the worker closes the non-illustrated

door and closes the casing 1. In addition, in order to have the washing article

put into the casing 1, performance of putting in may not be executed by a

worker but may be executed automatically by a carry-in equipment. Also,

when a water type of cleaning liquid which is mixed with a surface acting

agent is used as the cleaning liquid which fills the casing 1, inside the tank

31, a surface acting agent is blended to the water which is to be supplied

through the tank supply pipe 36.



A second embodiment of a washing apparatus of the present invention will be described hereafter by
referring to the drawings. FIG. 6 is a block diagram that shows an approximate arrangement of pipes
in a washing apparatus in accordance with the embqgiment. When a part of the construction of FIG. 6
is used for a same purpose of the construction shown in FIG. 5, a same symbol including a letter and a
numeral will be given, and a detailed explanation thereof will be omitted. [00621 (Construction of a
Washing Apparatus) 23 Being different from the washing apparatus in accordance with the first
embodimentéqs.éee |G, 53, in a washing apparatus in accordance with the present embodiment, a tank

31 is includedA4Re Wikanthsh Patnsrenadiddarmympligdd o sk dankedlicnhersdda thad the
liquid dischargeihipgl4laandéberibaih pipeittbteistallediiototoet lenatiohgofthekasinguld Tn other

words, as shawbIihF WfeBedbIeapaskion bR BisaappuianTayiihibe PrRsgberyhadiment, the
the dr e 42 and I

ump discharge side pipe 34, the liquid discharge pipe 41, the In pi the air flow path 5 are

(F:)onnpected to t’&%ﬁﬁ%‘i?ﬁg Qeé%lf’,‘%ﬁ*é’ Eﬁh&%mwpﬁﬁ?&}&ag@@%ﬁgi%@l@fﬂﬁ%ﬁmp
discharge sidégiparda Sdndithers|dzatiad ligquichis dlschacgédsigntie fiquid idischgrgd pipeodhand the
drain pitpe 4%@&%&*};@%@8 599@(1@8&;1%1313{&%{%9%%%}{{3% rgﬁt?h% L@Q&&ﬁggl?g\eg&hingn
apparatus mentioned abqve is, provi i iquid su e at Is connecte u
dir')sF():harges SI% et Ség%rﬁ? i%\%t@i‘% oafliige%t Ak %‘ﬁ%iﬁ%%?ﬂsg g@%&@%‘i’(ﬁ% 3}1}951‘8?82&1:5%310?§a%ingp
liquid is suppiit’] ¢8RBEI Pt Bystarivg theawdshiagcapparatusi ftbm tieselatioe bytheolicidid supply
pipe 61. In adtitiamm instgathiofdhewasialigid tthatmentpaitiandStarddhayaste {igeidfragtment

portion disch jde pipe.45, she liquid dischar ipe 64 fora tank that discharges the cleaning

liquid from th%ﬁ?a%??%%%f %ﬁg vé\/%ét%?ﬁq%}lﬂpeéﬁn%glrg%grﬁb%e& Pneag éis?:%%r%c glfg he ﬁﬁgﬁ suction
side pipe 33 FieIddnird iqiiasiowiigrénimatment dreHarge fpetsulatdproviste tbisnddvashing
apparatus. Anedhmbiquichdisohargespiperdd isidenpasted o the taible 8 wip@tyiebwasdsoa ratwrn flow

path that receneiaies) igplerRiog, ikl pelncdsaiarseda thigHal g fank 3 (amhg.agng 1. In

the waste liquid treatment portion 66 so as to_be supplied to the pump 32 is forme uid
discharge pip€® ﬁegn%rélf’ﬁﬁquﬁ 965&6&@@%%%@@3}‘}(%{%%?%&%5}} é\ﬂfl‘ﬁsﬁng
apparatus shevsnifidi¢@t 6 masghdardinepibenddrdiréictlyi ¢ aonébtet dactisérgadiremd; @nchikapeovided
with the draigipiRe &% §o1 a tank that branches from the liquid discharge pipe 64 and is connected to
the drain pip 6§) woreover, the control valves 62 and 63 are installed to the pump discharge side pipe
34 and the liquid supply pipe 61, respectively, and the flow amount of the cleaning liquid to be supplied
to the casinggj Fs‘]émﬁr@tp égeﬁﬁﬁmmally, by having the control valve 67 installed to the drain pipe 65,

the flow amounTieé thextieanihg ligwickt0 BedisehamgedogiRenink,3d1is esiiolipe, /i urthgrmore, the

control valveﬁl@8 ﬁaglﬁg fffount detection sensor 38 that the cleaning liquid being
sufficient enough to fill the casing 1 and circulate is stored in the tank 31,
the control portion 100 supplies a control signal to the control valve 37 so as
to close the control valve 37. As a result, the supply of the cleaning liquid to
the tank 31 by the tank supply pipe 36 is stopped. Then, by giving a control
signal to the control valves 35, 46 and 47, while the control portion 100 opens
the control valves 35 and 47, the control portion 100 closes the control valve
46. Namely, a circulation path of the cleaning liquid including the casing 1 is
opened, and at the same time a supply path of the cleaning liquid from the
tank 31 to the pump 32 is opened. When a flow path of the cleaning liquid is
formed as described above, the pump 32 is driven to suck the cleaning liquid
in the tank 31 and starts supply of the cleaning liquid to the casing 1. In
addition, in order to reduce a burden of the pump 32, at the beginning, the
control valve 47 may be closed, and the control valve 47 may be opened after
suction of the cleaning liquid is started by driving the pump 32.
[0051] When the pump 32 starts driving, the cleaning liquid in the tank 31 is
sucked to the pump 32 by way of the pump suction side pipe 33, and



24 installed to the liquid discharge pipes 41 and 64, respectively, and the flow amount of the cleaning
liquid being discharged from the casing 1 and circulating back to the casing 1 is controlled. In addition,
the control valve 69 on the liquid discharge pipe 641 installed between the branch to the drain pipe 65
and the waste liquid treatment portion 66. [0065] Then, in the washing apparatus in FIG. 6, it is
desirable that the pump discharge side pipe 34, the liquid discharge pipe 41 and the air flow path 5 are
connected to the upper side of the casing 1 vertically, and that the drain pipe 42 is connected to the

lower side of fhe sasinmy yelisallyiiameli ehaynohedavideischpainsdth aialiad to the
upper side of the casing 1, the cleanjng liqujd flows fro t(rf liquid, d|schar§1e ipe 41°to the tank 31
when the ca&iR§ P15 f% ko) éﬂ@&nii@ﬂa%}ﬂ%aﬂﬂ?ﬁ’g}rﬁ 3'}%%’916%51& nd%mé 251 di3fled to the
lower side ofithedatiachay e plpanig lideidvcestbdidisthampedmwasity iramahedcasingl1 tieough the

drain pipe 4gudigniietleaping Hauid ;inqlﬁahe}eag&faegé thedipg SysteMefdh e washingd apparatus,
[0068] It is desirable, that the ayid %S%té‘.@‘jelﬁd'P?rGQ‘t'x%e‘,éx‘%rP”%%Efgnt%haen'&"t"}‘fé de Ofﬁh%itér‘:.‘k 31
vertically. THErs ?\ﬁﬁé)nlfﬁe creanmgahqw s |scﬁarge FOR the piping system o?tt%e WS ing
apparatus, theefeaenigonytio dischsngdsidisaiagy4d meemimd tdrbe clegniag bame dihim pipe 65.
In addition, aesheingiknfifichfxieckstariagmientiaf BiGHes same ahdheicbsing totheaigkainpipe 65 and
crain pipe 6L R AR 1 (s Do o1 1 TN, ot ey el 28 ﬁ“éﬂ%’sﬁ,ﬁ%ﬁé' Ceasiy
from the tanfi8abBY g StetnR iR $ipk 65 Mt tﬁéséié%?ﬁﬁgﬂ’l’dlﬁd H dithRargRt froMtHE piping
system of therewashing apparatus3 Bl etorey theopbsjtioh teeadnmeadt thuetlnuidi sibehargeiggpe 64 to
the tank 31 i?iﬂ@t_al'gﬂt@gp@cﬁ‘@eit?&”ﬁf Sidenal g kil [RQRYd (GrBial BlPwrudVashiag). Control
flow will be explained hereatfter for each process of washing being performed S apparatus
in FIG. 6 th sleo‘fi‘?rﬁ& 55 Hd r%e VEDPRet 8n‘i?(§llﬁgrg 088 gﬁ%%@mgﬂ%ctrical
signals of the samvaly & Gaidntheheltiguiohamaquid flewstivtosBrsais8oanpadbtpuendorhiesiedignals to the
control valvgs 4662263 §7 1BradgbLRNehihe1pdMBR S&q@RE8  hich prevents the cleaning

liquid from leaking from the air flow path 5.

[0052] As described hereinabove, the circulation path being formed by the

casing 1, the pump 32, the pump suction side pipe 33, the pump discharge

side pipe 34, the liquid discharge pipe 41, the waste liquid treatment portion

43 and the waste liquid treatment portion discharge side pipe 45 is full of the

cleaning liquid, and thereby, the casing 1 is full of the cleaning liquid. At this

time, because the air valve 51 is closed, an electrical signal showing that the

air valve 51 is closed is given to the control portion 100, and the control

portion 100 recognizes that the casing 1 is full of the cleaning liquid.

[0053]

3. Washing Process

When the control portion 100 detects based on an electrical signal from the

air valve 51 that the casing 1 is full of the cleaning liquid, the control portion

100 supplies a control signal to the control valve 35 and closes the control

valve 35. Namely, only the control valve 47 is opened, and by driving the

pump 32, the circulation of the cleaning liquid starts for the casing 1. When

the circulation of the cleaning liquid for the casing 1 is started, in order to

wash a washing article being contained in the washing tub 2, the control

portion 100 gives a driving mechanism 26 (See FIG. 2.) a direction to start

rotating drive so as to make the washing tub 2 rotate. As a result, the

washing process of the washing article by the circulation of the cleaning

liquid for the casing 1 and the rotation of the washing tub 2 is started.



1. Filling of the Casing By supplying control signals to the control valves 46, 63 and 68, the control
portion 100 closes the control valves 46 and 68, and opens the control valve 63. The control portion
100 stops the pump 32, and may either open or closﬁ)the control valves 62, 67 and 69. Consequently,
the cleaning liquid is supplied to the casing 1 by way of the liquid supply pipe 61. Because the cleaning
liquid is prohibited from flowing out from the drain. pipe 42 being connected to the lower portion of the
casing 1 by closing the control valve 46, the cleaning liquid fills the internal of the casing 1. [00691
Then, when lg.e cgsing 1. is full of the cleaning liquid, the air valve 51 is closed that is provided to the
air flow path Qé‘éigﬁiﬁﬁlﬁ?é’&irﬁﬁhé flecussgtinuid anedift, ahevesmestiporedn eshinghich an
electrical sigpabfresm thidldie vatyébidd supdligdMontitaming tha.adr fralvetht iswiapeshcthateby, the
control portiog 40g %%”ié%%ﬂ%ﬁ*ﬂ%&%ﬁ@?&dﬁﬂdl‘is%ﬁl@xeg‘é'%?&E”ﬁiﬂg%q{@gcgﬁéfgﬁ\%&ﬁ% ontrol

valve 69 by giving the control valve 69 a contro] signal, and subsequently, 68is
opened by gﬁﬁh% efaligo/n Y e WBhtRob %é@&%@%&ﬁ%%@élé&%ﬁr@ﬂﬁtﬁé &dntinues

to be suppliesitbpdieghtithéhieyiaissogply Bipens tinaitk thieebysime cledryingaliquigl tverfawinggrom the
the Control vaptos p e e o o e SeLagy i,
e control valves 63 a . Jyespectively, is.adjusted, which prevents the flow of the cleaning liquid, to
be supplied E%llfﬁelslig!ﬁfan seu({aﬁf{)%?bee %%?E}Fﬁg)béggn%n&fé&sﬁh%ﬁ P{efﬂowg\%fﬁ‘g c?é”%% Yquid to be
discharged fiéashe IRfutdrdiedh Pisethe. wasdirpsUithhe isasingidedwithisldia feloondition that
thbe casing |-'iﬂﬂibjﬂmftﬁabiﬁ|mn' . @,Iiay@dell.mﬁglga_i/qhg&imﬁimfﬂmﬁgé?h@c@%&p@n@%{&%mg )
above-menti : er. the. cleaning liquid he ischarged, from the casing 1. is supplied to the
e o A 0t e I o A e G e
prevented froWPBAIAE HRsERa GaTEo IR taiik Be B aRBiIRGLId bidcHhiceehisbsalisn dasantbsult, the
cleaning liquidhéscdtaneh i ligaidrikn3dhingddishin ylenwashiing is-tieléormede vhng/thehyater type of

cleaning liquj r i IS, Mi -acting agent is blended for the
cleaning quuﬁggﬁsﬁgﬁﬁﬁ%ﬁ%. %ﬁg%éggﬁﬁggﬁ %Cc%anin liquid being supplied
I 6

from the liqu qSatster thte StHfER GG Ml i VbRt d FPMHe tafKk BYRfer
supplying theliseherge thipeadingrilahe trstagklds. faB [EohElcWhsimthé glednitieelideitnimgtored in

the tank 31 agdeaciedeabny@atha 2oyt oftheclaaning Jauid Reing sie 591&&64@%%& IS
m

detected by }gﬁvin th .conH liquid amount

| portion. 100 supplied with.an elecjrical signal from t
detection sefisor 38 eiitg lln(s)Pa%) & iéé?&%gfﬁ%gfgn?ﬁe\/\}h%w 1@8?]3"6% Stith %b&ﬁ@fbrm"hes by the
electrical. sigagnefrbrptiamplirflaindire: vetelstibia sehdoe d8nhat therainouh oftherelenthny liquid
being StOJ%dd]@ﬁhﬁﬁgﬂh&ldi§@ff'ml' @mﬂwn%%@ﬁfq«gtwiﬂ%ﬁm@ﬂ@}m%ﬁ%mpm&;ﬂé valve 69
is opene Jyi i to.t ontral valve 689. Subsequently, after the control portion 100
gives a congécl) élggﬁ%%&%?égrﬁ?c% %/éw%ﬁb s g% %a%)%lélr? Fﬁ%nc%]rfl rge?l\frzﬁ\.i/lea %eéi tg%gﬁ%rso 1sl}ghal is
given to the plhp 9828188 1Jigrid tHepranpaovided2 By havke e ptirih J2erfveans the
ahove-mentidizetiangadei:che tHeawing tiduich flbwing interthe priitm 323fremt Hewanka lifviday of the

waste lquid iseaimrRRPAGIARE IS AHARICGIR L EpN%A PIAL, AL IFTROY dheielepning iquid

starts circulaéié) fo}g26 g&? ill:ng 1. After that, the control portion 100 gives a control sig o'the control
c

valve 63 so SRS RPRDAVEES Al MPRshirol portion 100 adjusts the opening of the
control valvd§82¢dniscdenanbierdtderainhotee tonditminat ihatchsing tisfilletbwith tHescleaning

liquid. In othesyyapds, Hie epeRing of e Gontigl wlves EriaBd F8 isadiusied bxithe gentg|portion
100 in orderé Oatitheozf\rg}g)eugggtfrt evg %g|%% Il%#%geglégtﬁt?g@hed fr th%Pu%le e side pipe
34 i.s preven ed 1rem becoming fess than eaa ount'of th LT ﬁ&u‘i Béf ]cf %@3 from the
liquid dischatBe sRetaminpiwaitieh, theordernang ditain tie wiorsemeds thbeclepeirgdiquidthmside the
tank 31 at theptedeternined amou e theceontial reripn AG1N By atiisiihe-APgbirgkal thwcontrol
valve 69 basghofhaR SISk IO HRMING HAYS AT SISIGSRN SERRS L 86 [0 s,

A sensor that detects the condition of contamination of the cleaning liquid

consists of a sensor of optical scheme that measures the contamination by

the amount of light received of a transmitted light or a scattering light; or an

electrical sensor that measures the contamination by measuring an electric

conductivity or an electric resistivity of the cleaning liquid; or a PH sensor

that measures the PH of the cleaning liquid, and the like. As a result, for the



2. Washing Process When circulation of the cleaning liquid starts in the above-mentioned manner,
rotation of the washing tub 2 is started, by having the control portion 100 give the driving mechanism
26 (See FIG, 2.) a direction to start rotating drive, and a washing article being contained in the
washing tub 2 is washed. In other words, by having the washing tub 2 rotate inside the casing 1 being
filled with the cleaning liquid, a pressure distribution is formed in the washing tub 2 based on the
distribution of the flow speed, and the 27 above-mentioned washing of a. washing article is performed.

the clean r‘i’;4&‘&%%5‘&2?&%%%@%?%3%@%éﬁ%?é’é?%"aﬁ oy U B R M caning.

ed by slits See Fl and the cleaning

liquid inside tABIRENRAL thoLheniaes bty e gadirshaserty rowicthRitiand #adnity tub 2
therein is supidchvgthl tiienale ahend taguidy ipeingPpumpea wefrono theotaiskn@h e thelpamp 32, from
ne puno SSEBEcHe g OOV LTINS e e
casing 1 through the liquid di rge pipe 41. The ning liquid being discharged from the casing
through the RUICTCERIGE Do ang CaRAS tHE O il VA h 16 GHE L 45BNy Then.
the cleaningiiglidlingidbereaeank 3115 selpetidohn the westeoiqpadticeatiénthertperdsdhyivay of the
quid discharge pise: 1. A e, {hecleaningdiawchisEupplied wiihsoganerafionisgaiment. After
impurities In_the clegpin are elimmat the.reggneratign treatment, tae, cleaning liquid, 1S
sont 10 the PLTES Ry S TRe B S T e JAC Ry AR L SUBUERSY having
the control \&REdescomiasire 8y Gperdating the. ¢lagnHesdsawslvalves 46, 63 and 67 closed, the
cleaning ligUigiosan circulate for the casing 1. In the circulation path, by having the tank 31 provided,

after the cIe@piﬂgsgﬂupsbsggﬁ%dd%gg%%rﬂ%%%cleaning liquid can be supplied with regeneration
e

treatment by the wasteliquid treatment portion 66 and made to circulate. At this time, by having the

control portion AP df RomE ARkttt tHeLRelfrs IrmPlatiee ahitka B BraFRESSignal from
the liquid anbeing detettioneskisorcdd;uheiaiatiértbeteleanthe dmpoithtaofdupphtoithel dbaning liquid
recogmed TR R by of

ized.. nely, .u ] ] upply
ol it E T R AT E N e O e
small, the amatintiotbupiplg dheheassamihgiigrid conthevtdethy itls reseainedbytnmakiamytes Bow
amount of tHenpiFipide pFaEonlixdnaking thecopRinaRf aidaast enedfithesentmihalvessd2 and 69
small. On the, contieny g TR AisEhatos abie eleaning Jauid fopt e casing 1. may e
increased by makin e opening of the (_:on%?gln\}aﬂ/e g%n?arge. Bn'the O%Eer%ang, because the control
portion 100 SeRdARHRAIRE: ohdRenBdsbensupitielsr ihavashemglfiqthe teomie ehspigiens 100

detects the completion of the washing process. By detecting the completion of
the washing process, the control portion 100 starts discharge of the cleaning
liquid that fills the casing 1 in order to take the washed washing article out
of the casing 1.

[0058] In other words, in order to start the discharge of the cleaning liquid
filling the casing 1, the control portion 100 stops driving of the pump 32, and
opens the control valve 46. As a result, the cleaning liquid in the casing 1 is
discharged to the outside through the liquid discharge pipe 41 and the drain
pipe 42. Because the cleaning liquid being discharged is supplied to the
waste liquid treatment portion 44, regeneration treatment such as filtration
and chemical treatment and the like is provided. At this time, because the
level of the cleaning liquid in the air flow path 5 lowers, the air valve 51
opens, and thereby, the casing 1 is opened to the atmosphere. Consequently,
the outside air can flow into the casing 1, and the internal of the casing 1 is
filled with the air in place of the cleaning liquid, which promotes the
discharge of the cleaning liquid.

[0059] When the cleaning liquid filling the casing 1 is completely discharged,



28 small when the amount of the cleaning liquid inside the tank 31 is large, the amount of supply of
the cleaning liquid to the casing 1 is increased by increasing the flow amount of the pump 32 or by
making the opening of both of the control valves 62 gnd 69 large, On the contrary, the amount of
discharge from the casing 1 may be restrained by making the opening of the control valve 68 small.
100771 Moreover, a sensor may be provided to the tank 31 to detect the condition of the cleaning liquid
SO as to detect contamination of the cleaning liquid. The sensor for detecting the condition of the
cleaning liquid comprises various types of sensors that are described in the first embodiment. At this

time, when it easfivhdd g OHt@hihaivmohing geasindfitadorrictned anths1washingned, the
control porticiuB.Q) mayooken thecontiel yabiesBthanchdmio theosauie leuel seniporatibhiiereby, for
the circulatio 0 ing liguid i i ] i , ntamj/ C Ing liquid can be
discharged tﬁggﬁ'tgg@rgﬁ%ﬂ’ ng@&%qﬁ%ﬁ%ﬁ %c,agglllq%gé%ngw%n@r?ﬁ%%%té?nﬁ%ﬁ%@%&aning

e | :
liquid can be"sd ﬁédqro%h%ﬁeﬁ?@masﬂw@ st B11906 78 TAshe dyHahhfe deAtimmEacCf the
cleaning liquidhfiowsndj fferoargh fivercithal atienpaghligelidihgi the wasinmtiseredowad ettécaamirol portion

1001 again, Garspiglely Heses dhe-aantiobyalyen shand oand therghyMiafiaanipgiauig,s made to
circulate and washlx of the washlng?’%r.tl quﬁontmugs. n ad%glon, wh%r%asurf c%iactl g agentis
blended to tHe &f8&nnd fiqdlit? 1He8u At T AG e AL R LY PR F8hH % control
valves 63 and @ghark speredhm deditiog, lhgteddoflopdningethéroonttbevedsends ] the sodlrel valve 67

may be opengdnseinal theherHaminaed draripg Atud RRINg digsbanasdomyine pasiRgr is
discharged bé/lwgé/ootlt e tank 31 and the drain(Pi e 65. 100791 3 Disr.f]har e of tlhe Ieanﬁ?% Liquid.
|

Then, same as’a first erﬁﬁl()gﬁné%t??hlé_l%tn?gﬁ poftion T agt&%stecro ol Gh oY the _%Eh process
being perforfledmypgirigraibasostierdiedningthguidakadbiition dhme swdsringrln Riks 8%ourse of
time from steBubkeotatintipfwhesvashing plie @ aF tiycthatarditipp af cantammisationefibe aiganing
liquid. In ord t j rticle fr ing 1, the cantrol partion, 100 starts
discharge of L e T e B e A L iing
process. In AthEPtNERISOsEARP BEERFa EMBBHENTEHE ifhs WAt Sk BR8hagesr the cleaning

liquid filling thmeasindiiisthescarteokpotion 4G stoesl didvingrofithe pudipdiaed dpens the control
valve 46. At. thisi ?_’BS} %@e&fgiﬁii‘iﬁé@ﬁ the cleaning liquid to the outside from the tank 31, the
control po”'%&eoﬁ 2 sl dnal o e ool YAle 8l 52,9313 gpen the oniol Ygive 67-
the present embodiment is provided with the air flow path 5 for having the
casing 1 opened to the atmosphere. In addition, by installing the air valve 51
to the air flow path 5, the cleaning liquid is prevented from leaking when the
casing 1 is full of the cleaning liquid. As a result, it is possible to supply the
cleaning liquid to the casing 1 and discharge the cleaning liquid from the
casing 1 smoothly, and also it is possible to mitigate a burden of the pump 32
1n supplying the cleaning liquid to the casing 1 and discharging the cleaning
liquid from the casing 1.
[0061]
Embodiment 2
A second embodiment of a washing apparatus of the present invention will
be described hereafter by referring to the drawings. FIG. 6 is a block diagram
that shows an approximate arrangement of pipes in a washing apparatus in
accordance with the embodiment. When a part of the construction of FIG. 6
is used for a same purpose of the construction shown in FIG. 5, a same
symbol including a letter and a numeral will be given, and a detailed
explanation thereof will be omitted.
[0062]
(Construction of a Washing Apparatus)



[00801 As a result, the cleaning liquid inside the casing 1 is discharged to the outside by way of the
drain pipe 42, and at the same time; the cleaning liquid inside the tank 31 is discharged to the outside
by way of the drain pipe 65. The cleaning liquid beipg discharged from each of the drain pipes 42 and
65 is supplied to the waste liquid treatment portion 44, and thereby regeneration treatment such as
filtration and chemical treatment and the like is performed. At this time, same as the first embodiment,
the level of the cleaning liquid in the air flow path 5 lowers, so that the air valve 51 opens and the

casing 1 is opeped to atmosphere, As a result, the internal.of ing 1.is full of t ir instead
of the cleaning ?&Hi%(%}v?f?gﬁn é)r%g%]té%sh the' 3?3%%15 & %Fl ﬁ%%?eh%ﬂ%%%%%sﬁgguﬁé%ﬁgﬁt ;}; %I case of

taking out tHhesherewaShasy BHicd ety 2 oREEREERIRBRATHRNING BEFOr SAREFKELEHERS the door
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washing artigie,5{0cbe nged BlerReiNUEAIEh OENGARR neueehing aielaiih i Reyasbed with a
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above-mentioh&8 WAERINYPOOARE 810 AR HEGif? DU BN R ENE £ & fillt
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_ nt'of a washing apparatus e present
invention wif5€é @&RM P@fé}%g to the drawings. FIG. 7 is a block diagram that shows
an approxiniaEeairaigemashnfpingsadradvsashint appdraos éniagoonddedewdith the dimbodiiment of

the present &\@ﬂ%ﬁé’hﬂﬁa@qg SJReaeRsusHiop ahb! Gischis-yesdifRr pipare RHMRESE of the

construction wn in FIG, 6, a same sympol inclydipg a letter and a numeyal will be. given, and a

detailed exp‘l’irjf o FATE WP A B@Sﬁﬁe@%éﬁﬁ' (%%néﬁ&t’ﬂ?ﬁ‘%ﬁ %a@ﬁ%ﬁ%iﬁ%&’tﬁsﬁs
supplied to the piping system of the washing apparatus from the outside by
the liquid supply pipe 61. In addition, instead of the waste liquid treatment
portion 43 and the waste liquid treatment portion discharge side pipe 45, the
liquid discharge pipe 64 for a tank that discharges the cleaning liquid from
the tank 31 and the waste liquid treatment portion 66 that discharges to the
pump suction side pipe 33 the cleaning liquid flowing from the liquid
discharge pipe 64 are provided to the washing apparatus. And the liquid
discharge pipe 41 is connected to the tank 31. In other words, a return flow
path that regenerates the cleaning liquid, being discharged through the tank
31 from the casing 1, in the waste liquid treatment portion 66 so as to be
supplied to the pump 32 is formed by the liquid discharge pipes 41 and 64
and the pump suction side pipe 33.
[0064] In addition, the washing apparatus shown in FIG. 6 has the drain
pipe 42 directly connected to the casing 1; and is provided with the drain pipe
65 for a tank that branches from the liquid discharge pipe 64 and is
connected to the drain pipe 42. Moreover, the control valves 62 and 63 are
installed to the pump discharge side pipe 34 and the liquid supply pipe 61,
respectively, and the flow amount of the cleaning liquid to be supplied to the
casing 1 is controlled. Additionally, by having the control valve 67 installed
to the drain pipe 65, the flow amount of the cleaning liquid to be discharged
from the tank 31 is controlled. Furthermore, the control valves 68 and 69 are



Being different from the washing apparatus in accordance with the second embodiment (See FIG. 6.),
a washing apparatus in accordance with the present embodiment is provided with an air inlet and
outlet pipe 52 that connects the casing 1 to the tank :il as the air flow path 5, and the air valve 51 is
removed. In addition, the tank 31 is opened to the a?mosphere, and same as the air flow path 5 in the
first and the second embodiments, the air inlet and outlet pipe 52 is installed to the upper portion of the
casing 1 when viewed vertically. As a result, the casing 1. is opened to the atmosphere by iy of the air
inlet and outlet pipe 52 and the tank 31. in addition, although the details will be described hereatfter,

after the easiigteliediibel it linaidedisrhprgaiaines déamgbburesinativeliheaaid ithet Sagroutlet
pipe 52 and thentatheftarie3tlamihgt et inetandipdtietpine $baerformsdbmsamedaaction as
the tquid diseliaras fine st 894b KoM TIoX B YRINNOL A FD QB RSINGL e Ggurol flow
will be explained hereatter for each proce o%was ing being performed by a washing apparatus in

FIG. 7 that i8HtrdicBl digeprme @ Rsobe 18y titilled behtrerBighal Drsdiconits vars 46, 63,
and 67 throupipé%ihendariteoivpeitizohidi(a clesemthe gantiohvélies 46 and 67 through 69, and opens

the control vayg;§B 1 aslditionnthe,aantial astian-+0q storsitie PUIPR3A.aNd FIaYRREN RS close the
control valve 62. Thereby, same as a second embodiment, the cleaning liquid is supplied to the casing
i R e bh

odi
1 by way of h&fidu FPIPEBPBEC g8 &9sPRsh JHSRAALSt from
the drain pippath thatrie comnedted to the lopperpadeodfitbeasimyd 1withttvaltprarod vhive 3@ closed,

the casing 1 44l pfpReseleaniich &tdinuics HRA8REMNE Shercleaning linvid-islinonhecasing 1 in
the above-mgnti%aqgldnm% nep, tn?dai 'ié]cslild% the casing 1 is sr?ii%rg@%e to the tank 341 being opened to
the atmosphere By way 6t the it mlet dnd otlet Bipe 52- A R iheriBel ©hehisphere by
way of the taff€318 théhevherninsdagitg 1lrvraliferndlse il idischanseceimsingliituithfows into
the air inlet anchWBletwipa bre sadhat thes mmw&ﬁiﬁgmﬂaﬂmm&ﬁmywﬁé the air
inlet and out ine 52. iSin use niral valve and 69 are c|osed, the.cleaning
liquid is not [sé)h%%?e% ﬁ%ﬁ t %%%&Qg%ﬁaﬁ% %%%a‘ige“é%?t,st]hg cqsgg%ﬁ%gc iquid is’s%oree in the tank 31. In

addition, the peiirFBrRRetdsshanarsvergdysiter dtae camieg Jréberieehherodrainopincotithe
cleaning liquwheeirih s eppliechfydim wie kglischappbddipert ihisqipbeg emitgntesttinam thé fioyv amount
of the cleaniggﬂ;gfgqlgeing disc.hlarged from the .air inlgt and outlet pipe_52. .Th.en, as a result, the
casing 1 Can[%adﬁfai? Eged%%?rda{g?g % %ﬁ:t?ﬁee 1%31gd1(flss£w!algééh§igleez%ﬂni% l::%lrjllgécted to the
lower side of the tank 31 vertically. Thereby, when the cleaning liquid is
discharged from the piping system of the washing apparatus, the cleaning
liquid can easily be discharged from the tank 31 by way of the drain pipe 65.
In addition, not being limited to the arrangement of FIG. 6, same as the
casing 1, the drain pipe 65 and the liquid discharge pipe 64 may be connected
to the tank 31 separately. At this time, by having the drain pipe 65 connected
to the lower side of the tank 31, the cleaning liquid can be discharged easily
from the tank 31 by way of the drain pipe 65 when the cleaning liquid is
discharged from the piping system of the washing apparatus. Therefore, the
position to connect the liquid discharge pipe 64 to the tank 31 is not limited
to the lower side of the tank 31.
[0067]
(Control Flow by Washing)

Control flow will be explained hereafter for each process of washing being
performed by a washing apparatus in FIG. 6 that is constructed as described
above. The control portion 100 is supplied with electrical signals of the air
valve 51 and the liquid amount detection sensor 38, and outputs control
signals to the control valves 46, 62, 63, 67 through 69 and the pump 32.

[0068]



[0086] When the cleaning liquid is being stored in the tank 31 in the above-mentioned manner, the
amount of the cleaning liquid being stored in the tank $1 is detected by having the control portion 100
provided with an electrical signal from the liquid amgunt detection sensor 38 that i.s installed inside the
tank 31. In a.ddition, same as the second embodiment, when washing is performed, using water type
of cleaning liquid in which a surface acting agent is mixed, the surface acting agent is blended for the
cleaning liquid being stored in the tank 31. Then, when the control portion 100 determines by an
electrical siglr_le}I‘- ﬁﬁhtgféigeu@a%%%unt detection sensor 38 that the amount of the cleaning liquid being
stored in the tank 317is sufficient enough for the cleaning liquid to circulate, a control signaéi's given to

the control valt¥ss®RRdE ceptie dinale thdoAtoiRvalss ARaBoasleRS E8p&amiER)
Subsequenthprafter ¥ odnted vhivedislopeived Bg landréfa gndtrglesignadegiverttolthelventrol valve

62 by th.e cgatrelRostioR LR RsontiolsignpkissupRisd theRUmR32: SR As e HHy g pump 32.
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the easing 1 ?/di‘?\%ré) YA Vﬁﬁm‘?a is &8fted”th 88ﬁ?r%‘llf)% on VRS Tonthot id?}al to the
control valve @ kedasad b sasheecdnbolwake b3handahistebipplpanrst the diesairss lighad from the
liquid supply:RiReifk EERASdrodehitsdeas exsacondtefrhadimentydin gperder teimaintain the
condition thaj f1c.casing bis kel e sleanipgliouid, he pRening ofih conifpl yalugs, OFsand 68 s
adjusted. At this Ime, in order to main aln,nthe amount or t e%leanméhqui& inside the tank 31. to be at

the -predetéﬂﬂﬁﬁé‘%ﬁé‘ﬁ%ﬁﬂ‘%ﬁﬁ ﬁHﬁtFBPG@ﬁ%ﬁ&b@fﬁ%W the opening of the control valve 69
based on al0ekelriciad signakiiothdhadiggid dmntulbtodetactitmaengdifdd,[0R88liinvaddition, when the

casing 1 is il 96188 H1EAN0G NG 6 GAIBLVANE SRavheRReRRM, ARd fhe;depingdiquid may
be supplied to the tank 31 by the IqutJiSFedlschaé%e pipe 41 and the air inlet and outlet pipe 52. At this
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tub 2 is starteeoain®bshasHingrat et ssaingrddntalreeontued vadshifg talyprasedabliedy et the casing
1. tEag isbpr%mm)wﬁiga@twnmwa;ﬁmﬂmubaaxtheegn ﬁvag@qa@m%qﬂm bainghpampreLup from rt]he
tank $1 by the pump 32 is suppli e pu ischarge si i , time, the
cleaning quﬁ%lﬁnlwgs %lrsw._govs\?ags uﬁd?l%egﬁs%tgr%%}é ﬁgergllt %lﬁq%ﬁgﬁgc&gr%g%gg %% %%%éﬁiqg? inlet and
outlet pine 2eAH@ 8 A nyerdlpwing dikematgedchsmgnt Eaghiplied (ealhsr tAsktidischarge
pipg 41 anqlvtzhg' aif Mietlmuﬁd@iethméﬁipeseﬂt mﬁhhiamimah}iﬁwgpgﬂjggzldammgchmi«bﬁn the tank
31 is supplied {phesuastq '&B}@é@%ﬁﬂ%ﬁﬁ%%ﬁ%}}%@hﬁﬁ%@%mg'_%ﬁbaimpmﬁé, and after
regeneration. treatment is supplied o t e(é%anlngdlb%q id, the cleaning liquid i senthto the .pump 32 by
way of the ﬁlﬁ?ﬁ’%@b‘i\ué%gopk’ﬁe%@ﬁ 8901 &Bn L‘@r‘fﬂ& WURRAR e Y SifRER BB RRus in
accordancelesth thesddundlembddihre ol camthezwashid gta gpardtsshinrge dofdamc éheith dédpresent

embodimeng;the £iganngdiauidcan hegiteutaied fartbelcasinehhi Dy dhiving 8 BUIBR Brappening

the control v%lves 62, 6 anpl ﬁ9 fac d closin th? conirol valves 46, 63 and 67. Then, when the control
) the casmé% 1S Tu The {: eangEﬁ 1qU d‘]

portion 100 recognizes the relation between

e s%plp'y amount of the cleaning liquid to the casing 1

and the disdReHY Bridwtisetbeccreating Vighie 6Sapaneddsinhe above-mentioned manner,
the cleaning liquid being discharged from the casing 1 is supplied to the tank

31. At this time, because the control valves 67 and 69 are closed, the cleaning
liquid is prevented from being discharged from the tank 31 to the liquid
discharge pipe 64, and as a result, the cleaning liquid is stored in the tank 31.
In addition, when washing is performed, using the water type of cleaning
liquid where a surface acting agent is mixed, the surface acting agent is
blended for the cleaning liquid being stored in the tank 31. In other words,
when the cleaning liquid being supplied from the liquid supply pipe 61 is
water, the surface acting agent is blended in the tank 31 after supplying the
water to the casing 1 and the tank 31.



33 1 based. on an electrical signal from the liquid amount detection sensor 38, same as the second
embodiment, the flow amount of the cleaning liquid to be circulated can be controlled by adjusting the
flow amount of the pump 32 or the opening of the cgntrol valves 62, 68 and 69. As a result, it is
possible to maintain the condition that the casing 1 is full of the cleaning liquid, based on the amount of
the cleaning liquid inside the tank 31. [0091.] In addition, same as the second embodiment, the tank 31
may be provided with a sensor that can detect the condition of the cleaning liquid, so as to make it
possible to d{atect he contamination of the cleaning liquid. In other words, when the contamination of
th.e cleaning fiQuiH. Waiee the lsrning hord hegleredsntbpvavksHaamdesstibag vdoeyrned for
the same antbiena temparafilysodsdni addilpe: dldaming diquid fianthbe uksitie i Madseaved When the
cleaning hauishipiAgdisft i Buisits of dhe iR Ra, Y ABEANA IS SONRIVA (R H3: the

control valve, 67 néa%wk?e opera'ed in place of the control valve 46, so that Ee contaminated cleaning

liquid in the dHERGHM YRR FekPtiddisiansged by aay ontialisAandadhtetardinddind ésm00921 3.
Discharge ofttie ©letnuhgdition. 1Bl dsteumntiys ilyebhih e eehtioh p citiom I 66 detdotsltheidompletion

ashing tb S S e B L e control
washing tub 2, same a secqnd. embadiment, driving,of the pum is, ..

valves 46 and 67 are'o éeniadl%g%éﬁﬁg@l‘ﬁ%{;ﬁgf’é’eggffmet%@ﬁﬁ‘?ﬁ%ﬁ%f&%ﬂﬁ g}‘fﬁ’ér(‘fiﬁﬁ’l.
Thereby, sarffeeseoiHechastivey G pacmendh kicevdaace withtblesigeahdoethbodintent, valye washing
apparatus inEEcsitanemuiiltheffsesert esnbrdipentorot 00lsihescleapingdiasigHnsige the casing 1

but also the ing liquid.ipside the tank 31 is discharged. tg.the waste liquid treatment portion 44.
100531 e S e R PR o e R
above-mentiBli‘féB‘t‘ﬁ‘&Hﬁ@r,%&%ﬁ%éﬁ@tﬂ?ﬁ@i@o%%ned to the atmosphere, the air flows into the
tank 31. froni@b@2uBsidhatinghdie thenair Bavdagfannthdeulbide aitdatddhedank Sadlowsdnto thotle
inglb i i i nseq ly;-be 0, ing 1 an
casing 1 by mﬂﬁ@mmﬁ%&wm&g}gﬁ%@g S90HeRIV Decatse gg;ﬁys h‘%g §83R0

the tank 31 is openT,d ta'the atmosphere, €, casing 1 and the tank with the air
instead of th¥ BR¥ENTHERGuIiCAHI TRECRIFGR B Gt S siRgifduta o fRE1BSsih 83 Metank 31,
respectively tisereby, the cleaning liquid starts circulation for the casing 1. After that, the

control portion 100 gives a control signal to the control valve 63 so as to close
the control valve 63. And the control portion 100 adjusts the opening of the
control valves 62 and 68 in order to maintain the condition that that casing 1
is filled with the cleaning liquid. In other words, the opening of the control
valves 62 and 68 is adjusted by the control portion 100 in order that the
amount of the cleaning liquid being supplied from the pump discharge side
pipe 34 is prevented from becoming less than the amount of the cleaning
liquid being discharged from the liquid discharge pipe 41. In addition, in
order to maintain the amount of the cleaning liquid inside the tank 31 at the
predetermined amount, the control portion 100 may adjust the opening of
the control valve 69 based on an electrical signal from the liquid amount
detection sensor 38.
[0073]
2. Washing Process

When circulation of the cleaning liquid starts in the above-mentioned
manner, rotation of the washing tub 2 is started, by having the control
portion 100 give the driving mechanism 26 (See FIG. 2.) a direction to start
rotating drive, and a washing article being contained in the washing tub 2 is
washed. In other words, by having the washing tub 2 rotate inside the casing
1 being filled with the cleaning liquid, a pressure distribution is formed in
the washing tub 2 based on the distribution of the flow speed, and the



34 promoted. [0094] As described hereinabove, different from the second embodiment, the washing
apparatus in accordance with the present invention is provided with the air inlet and outlet pipe 52 that
connects the casing | to the tank 31, as an air flow path. As a result, because the casing | can be
opened to the atmosphere by way of the tank 31 being opened to the atmosphere and the air inlet and
outlet pipe 52, a time to supply the cleaning liquid to the casing 1 and a time to discharge the cleaning
liquid from the casing 1. can be reduced. In addition, after all the air is discharged from the casing 1,

the air inlet apd AUt IR R4 BALAIRS B samelineion Asdhe guddiseage Rpeifls AR 2 result, it
51 R e

reduces a burden to be applie qui harge pipe 41.in circulation of the cleaning liquid by

diversifying Hé BAdRH® ke ZiPhENZMPBIRSE BB oBBEIMUIELY RS B rEaSH Bnbodiment,
when the casihg2l anfliltbé thie aleangngdigdid, dhésaleinsidetheloasingh Mardeelidehedgby to the

tank 31. fromyhe hauidsdischacge pipe fAld %@penajaﬁiﬁ;g tntial vaMa S8&HP qthenwardsaghe liquid

discharge pipe 4 Qegrforms a same function as the air inlet and outlet pipe 52, and also can control the
amount of diéERAYEDf the cleaning liquid from the casing 1 by controlling the opening of the control

valve 68 whEWiE camingdicidlis hesele wrevidedtievitaddisomaphingptederd dhrexsanident, only
the liquid diseliyHedipe ik Ryl benprevidedidvithihe samin Valyerahanadhe dr Flahatgeoutlet pipe

52 removed, so thatthe Jiquid discharge pige 41 m erform the above-menti upction of the air
inlet and ouF&mPpe'%fa%. fB ]_?Radﬁgﬁlﬁya}gﬁgrﬁ%gﬁéeaﬁdéﬁe:?Fil}rgleeﬁrﬁbgidg‘lgn?gﬁé, %&“a?@:irculation
path of the MeEHFRRRIITVRTRHRZCASiKESEhikgednfromyainss 625158 ahothgoéﬁ%hptt&ﬂdgﬂ}‘é@ that the
amount of sdplliafdbe geadingTineidltatiacdsingdl eeid gheiachauat df ischahgecakihg deaning

iquid from the 3aiRghaioRalleRboNEHRL 40 comakafibe ARy inan gkie dleaping llauid to
he circulated for the casing1 is not limited by the aforglrj‘nen aned . co structlgn. The contyol valves 62,

68 and 69 niaibe e BV AEN-tHE Db ea‘fisaagrﬁ CREER R P b BREAhg liquid to
be circulatedanthy beastatliolied, bassthentheflovnadtoontvoieadiippeand dasthacapability of the

pump 32. _W@_&?LH&%H@M&Q!%&@l%ﬁ?gmﬁﬂ[%%ﬂm@&d RvREdes shatiheifiavw.anaHphef the

cleaning llq%?tfelgwlrrr]l H}Iigl%%hlg] %}lllg%lféallﬁ%gaigqeu%:) %x%lelfirg?nated by the regeneration
treatment, the cleaning liquid is sent to the pump 32 by way of the pump
suction side pipe 33.
[0075] As described above, by having the control valves 62, 68 and 69 opened
and having the control valves 46, 63 and 67 closed, the cleaning liquid can
circulate for the casing 1. In the circulation path, by having the tank 31
provided, after the cleaning liquid is stored temporarily, the cleaning liquid
can be supplied with regeneration treatment by the waste liquid treatment
portion 66 and made to circulate. At this time, by having the control portion
100 confirm the amount of the cleaning liquid in the tank 31 by an electrical
signal from the liquid amount detection sensor 38, the relation between the
amount of supply of the cleaning liquid to the casing 1 and the amount of
discharge of the cleaning liquid from the casing 1 may be recognized.
[0076] Namely, because the control portion 100 determines that the amount
of supply of the cleaning liquid to the casing 1 is large when the amount of
the cleaning liquid inside the tank 31 is small, the amount of supply of the
cleaning liquid to the casing 1 is restrained by making the flow amount of the
pump 32 small or by making the opening of at least one of the control valves
62 and 69 small. On the contrary, the amount of discharge of the cleaning
liquid from the casing 1 may be increased by making the opening of the
control valve 68 large. On the other hand, because the control portion 100
determines that the amount of supply of the cleaning liquid to the casing 1 1s



approximately equivalent to or slightly less than the flow amount of the cleaning liquid flowing through
the pump discharge side pipe 34, piping area and piping resistance of the liquid, discharge pipe 41
and the pump discharge side pipe 34 may be set. In %ﬁldition, the amount of supply of the cleaning
liquid to the casing 1 and the amount of discharge o? e cleaning liquid from the casing 1 may be
controlled by controlling the flow amount by the pump 32, and thereby the cleaning liquid may be
circulated in a condition that the casing 1 is full of the cleaning liquid. Industrial Applicability [00981
The present invention can be applied to a washing apparatus which washes a washing article by
rotating a waSHnY WBeHstbe 4 RauRG MhdPR slapsratieanidgnaide thedaabon! isd areanths liquid to
be used for taenwashing appaixtus cehiebel eithatyviiguiypeoficte@aiia diquidoi neravatergype of

cleaning liquigy RefelRRGH NG 2154 A0 E (HRSINgTV3shing, tb.kigHid RURRpY,fiow pafidriauid

discharge fle(v)\% pt%tg control valves 62 and 69 large. On the contrary, the amount of
discharge from the casing 1 may be restrained by making the opening of the
control valve 68 small.
[0077] Moreover, a sensor may be provided to the tank 31 to detect the
condition of the cleaning liquid so as to detect contamination of the cleaning
liquid. The sensor for detecting the condition of the cleaning liquid comprises
various types of sensors that are described in the first embodiment. At this
time, when it is confirmed that contamination of the cleaning liquid inside
the tank 31 is worsened, the control portion 100 may open the control valves
63 and 46 to the same level temporarily. Thereby, for the circulation path of
the cleaning liquid including the casing 1, a contaminated cleaning liquid
can be discharged through the drain pipe 42 from the casing 1, and a new
and non-contaminated cleaning liquid can be supplied from the liquid supply
pipe 61.
[0078] Then, when the contamination of the cleaning liquid flowing through
the circulation path including the casing 1 is reduced, the control portion 100,
again, completely closes the control valves 63 and 46, and thereby the
cleaning liquid is made to circulate and washing of the washing article
continues. In addition, when a surface acting agent is blended to the cleaning
liquid, the surface acting agent may be added in the tank 31 while the
control valves 63 and 46 are opened. In addition, instead of opening the
control valve 46, the control valve 67 may be opened, so that the
contaminated cleaning liquid being discharged from the casing 1 is
discharged by way of the tank 31 and the drain pipe 65.
[0079]
3. Discharge of the Cleaning Liquid

Then, same as a first embodiment, the control portion 100 detects

completion of the washing process being performed by circulation of the
cleaning liquid and rotation of the washing tub 2, by a course of time from
start of rotation of the washing tub 2 or by the condition of contamination of
the cleaning liquid. In order to take out a washed washing article from the
casing 1, the control portion 100 starts discharge of the cleaning liquid filling
the casing 1 after detecting the completion of the washing process. In other
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words, same as the first embodiment, in order to start the discharge of the
cleaning liquid filling the casing 1, the control portion 100 stops driving of
the pump 32, and opens the control valve 46. At this time, in order to
discharge the cleaning liquid to the outside from the tank 31, the control
portion 100 gives a control signal to the control valve 67 so as to open the
control valve 67.

[0080] As a result, the cleaning liquid inside the casing 1 is discharged to the
outside by way of the drain pipe 42, and at the same time, the cleaning liquid
inside the tank 31 is discharged to the outside by way of the drain pipe 65.
The cleaning liquid being discharged from each of the drain pipes 42 and 65
is supplied to the waste liquid treatment portion 44, and thereby
regeneration treatment such as filtration and chemical treatment and the
like is performed. At this time, same as the first embodiment, the level of the
cleaning liquid in the air flow path 5 lowers, so that the air valve 51 opens
and the casing 1 is opened to the atmosphere. As a result, the internal of the
casing 1 is full of the air instead of the cleaning liquid, which promotes the
discharge of the cleaning liquid. Subsequently, in case of taking out the
washed washing article being contained in the washing tub 2, a worker
opens the door of the casing 1 and takes out the washing article, same as the
first embodiment. In addition, when the washing article is to be rinsed after
being washed, or when the washing article is to be washed with a cleaning
liquid that is different from the cleaning liquid being used in the
aforementioned washing, the above-mentioned washing process is performed
again,

[0081] Being different from the first embodiment, in the washing apparatus
in accordance with the present embodiment, the tank 31 is included in the
circulation path of the cleaning liquid for the casing 1. As a result, the
cleaning liquid being discharged from the casing 1 can be stored in the tank
31 temporarily, so that it is possible to confirm in the tank 31 the degree of
filling of the cleaning liquid inside the casing 1 and the degree of
contamination of the cleaning liquid. Consequently, it is possible to change
timely the condition and flow amount of the cleaning liquid so as to be
appropriate to washing, by controlling each portion inside the circulation
path based on the condition and the flow amount of the cleaning liquid that
1s circulating.

[0082]
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Embodiment 3

A third embodiment of a washing apparatus of the present invention will
be described hereafter by referring to the drawings. FIG. 7 is a block diagram
that shows an approximate arrangement of pipes in a washing apparatus in
accordance with the embodiment of the present invention. When a part of the
construction of FIG. 7 is used for a same purpose of the construction shown
in FIG. 6, a same symbol including a letter and a numeral will be given, and
a detailed explanation thereof will be omitted.

[0083]
(Construction of a Washing Apparatus)

Being different from the washing apparatus in accordance with the second
embodiment (See FIG. 6.), a washing apparatus in accordance with the
present embodiment is provided with an air inlet and outlet pipe 52 that
connects the casing 1 to the tank 31 as the air flow path 5, and the air valve
51 1s removed. In addition, the tank 31 is opened to the atmosphere, and
same as the air flow path 5 in the first and the second embodiments, the air
inlet and outlet pipe 52 is installed to the upper portion of the casing 1 when
viewed vertically. As a result, the casing 1 is opened to the atmosphere by
way of the air inlet and outlet pipe 52 and the tank 31. In addition, although
the details will be described hereafter, after the casing 1 is filled with the
cleaning liquid, the cleaning liquid flows to the air inlet and outlet pipe 52
and then to the tank 31, so that the air inlet and outlet pipe 52 performs the
same function as the liquid discharge pipe 41.

[0084]
(Control Flow by Washing)
1. Filling of the Casing

Control flow will be explained hereafter for each process of washing being
performed by a washing apparatus in FIG. 7 that is constructed as described
above. By giving a control signal to the control valves 46, 63, and 67 through
69, the control portion 100 closes the control valves 46 and 67 through 69,
and opens the control valve 63. In addition, the control portion 100 stops the
pump 32, and may open or close the control valve 62. Thereby, same as a
second embodiment, the cleaning liquid is supplied to the casing 1 by way of
the liquid supply pipe 61. Because the cleaning liquid is prohibited from
flowing out from the drain pipe 42 that is connected to the lower part of the
casing 1, with the control valve 46 closed, the casing 1 is full of the cleaning



41Liquid discharge pipe 42Drain pipe 43 and 44Waste liquid treatment portions 45Waste liquid
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Liquid.

[0085] While the cleaning liquid is filling the casing 1 in the
above-mentioned manner, the air inside the casing 1 is discharged to the
tank 31 being opened to the atmosphere by way of the air inlet and outlet
pipe 52, and then is discharged to the atmosphere by way of the tank 31.
Then, when the casing 1 is full of the cleaning liquid, the cleaning liquid
flows into the air inlet and outlet pipe 52, so that the cleaning liquid is
supplied to the tank 31 by way of the air inlet and outlet pipe 52. At this time,
because the control valves 67 and 69 are closed, the cleaning liquid is not
discharged from the tank 31, and as a result, the cleaning liquid is stored in
the tank 31. In addition, the opening of the control valve 63 is adjusted,
which prevents the flow amount of the cleaning liquid being supplied from
the liquid supply pipe 61 from becoming less than the flow amount of the
cleaning liquid being discharged from the air inlet and outlet pipe 52. Then,
as a result, the casing 1 can maintain the condition that the casing 1 is full of
the cleaning liquid.

[0086] When the cleaning liquid is being stored in the tank 31 in the
above-mentioned manner, the amount of the cleaning liquid being stored in
the tank 31 is detected by having the control portion 100 provided with an
electrical signal from the liquid amount detection sensor 38 that is installed
inside the tank 31. In addition, same as the second embodiment, when
washing is performed, using water type of cleaning liquid in which a surface
acting agent is mixed, the surface acting agent is blended for the cleaning
liquid being stored in the tank 31. Then, when the control portion 100
determines by an electrical signal from the liquid amount detection sensor
38 that the amount of the cleaning liquid being stored in the tank 31 is
sufficient enough for the cleaning liquid to circulate, a control signal is given
to the control valves 68 and 69, so as to make the control valves 68 and 69
open, respectively. Subsequently, after the control valve 62 is opened by
having a control signal given to the control valve 62 by the control portion
100, a control signal is supplied to the pump 32, so as to drive the pump 32.
[0087] As described above, same as the second embodiment, after circulation
of the cleaning liquid for the casing 1 by driving of the pump 32 is started,
the control portion 100 gives a control signal to the control valve 63, so as to
close the control valve 63, and thereby supply of the cleaning liquid from the
liquid supply pipe 61 is stopped. Then, same as the second embodiment, in
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order to maintain the condition that the casing 1 is full of the cleaning liquid,
the opening of the control valves 62 and 68 is adjusted. At this time, in order
to maintain the amount of the cleaning liquid inside the tank 31 to be at the
predetermined amount, the control portion 100 may adjust the opening of
the control valve 69 based on an electrical signal from the liquid amount
detection sensor 38.
[0088] In addition, when the casing 1 is full of the cleaning liquid, the control
valve 68 may be opened, and the cleaning liquid may be supplied to the tank
31 by the liquid discharge pipe 41 and the air inlet and outlet pipe 52. At
this time, the control portion 100 adjusts the opening of each of the control
valves 63 and 68, and thereby it is prevented that the flow amount of the
cleaning liquid being supplied from the liquid supply pipe 61 becomes less
than the flow amount of the cleaning liquid being discharged from the liquid
discharge pipe 41 and the air inlet and outlet pipe 52.
[0089]
2. Washing Process

When circulation of the cleaning liquid is started as described above, same
as a second embodiment, rotation of the washing tub 2 is started, and a
washing article being contained in the washing tub 2 is washed. For the
casing 1 that is provided with a rotating washing tub 2 therein, the cleaning
liquid being pumped up from the tank 31 by the pump 32 is supplied from
the pump discharge side pipe 34, and at the same time, the cleaning liquid
finishing washing is discharged from the liquid discharge pipe 41 and the air
inlet and outlet pipe 52. The cleaning liquid being discharged from the casing
1 by way of the liquid discharge pipe 41 and the air inlet and outlet pipe 52 is
sent to the tank 31. Then, the cleaning liquid in the tank 31 is supplied to the
waste liquid treatment portion 66 by way of the liquid discharge pipe 64, and
after regeneration treatment is supplied to the cleaning liquid, the cleaning
liquid is sent to the pump 32 by way of the pump suction side pipe 33.
[0090] Consequently, same as the washing apparatus in accordance with the
second embodiment, in the washing apparatus in accordance with the
present embodiment, the cleaning liquid can be circulated for the casing 1 by
driving the pump 32, opening the control valves 62, 68 and 69, and closing
the control valves 46, 63 and 67. Then, when the control portion 100
recognizes the relation between the supply amount of the cleaning liquid to

the casing 1 and the discharge amount of the cleaning liquid from the casing



Claims 1. A washing 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 covgss the washing tub and is filled with a cleaning a
liquid supply flow path that supplies the cleaning liquid to the casing; a liquid discharge flow path
that discharges the cleaning .liquid from the casing; an air flow path that is connected to the casing
and opens an internal of the casing to an. atmosphere; a detection portion that detects based on
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same as the second embodiment, the flow amount of the cleaning liquid to be
circulated can be controlled by adjusting the flow amount of the pump 32 or
the opening of the control valves 62, 68 and 69. As a result, it is possible to
maintain the condition that the casing 1 is full of the cleaning liquid, based
on the amount of the cleaning liquid inside the tank 31.

[0091] In addition, same as the second embodiment, the tank 31 may be
provided with a sensor that can detect the condition of the cleaning liquid, so
as to make it possible to detect the contamination of the cleaning liquid. In
other words, when the contamination of the cleaning liquid inside the tank
31 is worsened, the control valves 63 and 46 may be opened for the same
amount temporarily so as to add the cleaning liquid from the outside.
Moreover, when the cleaning liquid is added from the outside of the
circulation path by opening the control valve 63, the control valve 67 may be
opened in place of the control valve 46, so that the contaminated cleaning
liquid in the circulation path may be discharged by way of the tank 31 and
the drain pipe 65.
[0092]
3. Discharge of the Cleaning Liquid

Subsequently, when the control portion 100 detects the completion of the
washing process being performed by circulation of the cleaning liquid and
rotation of the washing tub 2, same as the second embodiment, driving of the
pump 32 is stopped, and the control valves 46 and 67 are opened, so as to
start discharge of the cleaning liquid filling the casing 1. Thereby, same as
the washing apparatus in accordance with the second embodiment, in the
washing apparatus in accordance with the present embodiment, not only the
cleaning liquid inside the casing 1 but also the cleaning liquid inside the
tank 31 is discharged to the waste liquid treatment portion 44.
[0093] When the cleaning liquid is discharged from the casing 1 and the tank
31 in the above-mentioned manner, because the tank 31 is opened to the
atmosphere, the air flows into the tank 31 from the outside air. Then, the air
flowing from the outside air into the tank 31 flows into the casing 1 by way of
the air inlet and outlet pipe 52. Consequently, because each of the casing 1
and the tank 31 is opened to the atmosphere, each of the casing 1 and the
tank 31 is filled with the air instead of the cleaning liquid, and discharge of
the cleaning liquid from the casing 1 and the tank 31, respectively, is



an air valve is provided to the air flow path that permits flow-in of air to the casing and discharge of air
from the casing, and prohibits discharge of the cleaning liquid, from the casing; and a pump that sends
out a cleaning liquidthe liquid discharge flow path to3tj#lﬁe liquid supply flow path; wherein, in
washing the washing article, after containing the washing article in the washing tub, the cleaning liquid
is supplied to the casing by way of the liquid supply flow path in a condition that the casing is opened
to an outside air by the air flow path; and when the detection portion detects that the casing is filled
with the cleaning liquid, and judges, based on the cleaning liquid flowing into the air flow path until the
air valve is cRJ@EHPq[ﬁ t the casing is filled with the cleaning liquid, by permitting a circulation of the
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atmosphere by way of the tank 31 being opened to the atmosphere and the
air inlet and outlet pipe 52, a time to supply the cleaning liquid to the casing
1 and a time to discharge the cleaning liquid from the casing 1 can be
reduced. In addition, after all the air is discharged from the casing 1, the air
inlet and outlet pipe 52 performs a same function as the liquid discharge
pipe 41. As a result, it reduces a burden to be applied to the liquid discharge
pipe 41 in circulation of the cleaning liquid by diversifying the burden to the
air inlet and outlet pipe 52.

[0095] Moreover, in the present embodiment, when the casing 1 is full of the
cleaning liquid, the air inside the casing 1 may be discharged to the tank 31
from the liquid discharge pipe 41, by opening the control valve 68. In other
words, the liquid discharge pipe 41 performs a same function as the air inlet
and outlet pipe 52, and also can control the amount of discharge of the
cleaning liquid from the casing 1 by controlling the opening of the control
valve 68 when the cleaning liquid is made to circulate. In addition, in the
present embodiment, only the liquid discharge pipe 41 may be provided, with
the control valve 68 and the air inlet and outlet pipe 52 removed, so that the
liquid discharge pipe 41 may perform the above-mentioned function of the
air inlet and outlet pipe 52.

[0096] Additionally, in the second and the third embodiments, for a
circulation path of the cleaning liquid for the casing 1, the control valves 62,
68 and 69 are provided, so that the amount of supply of the cleaning liquid to
the casing 1 and the amount of discharge of the cleaning liquid from the
casing 1 are controlled. However, the control of the flow amount of the
cleaning liquid to be circulated for the casing 1 is not limited by the
aforementioned construction. The control valves 62, 68 and 69 may be
removed from the piping arrangement, and the flow amount of the cleaning
liquid to be circulated may be controlled, based on the flow amount of each
pipe and on the capability of the pump 32.

[0097] In other words, in the second embodiment, in order that the flow
amount of the cleaning liquid flowing through the liquid discharge pipe 41 is



wherein, a cross section of the concave and convex curved surface that is vertical to an axis of the
washing tub is a curved line in concave and convex forms that are continuous circumferentially; and
the concave and convex curved surface is fbrin.ed.ggy the curved line being arranged continuously
along an axis of the washing tub. 3. A washing apparatus as described in Claim 2, wherein, the
washing tub is provided with slits that are through from an inside wall surface toward an outside wall
surface thereof. 4. A washing apparatus as described in Claim 1, wherein, a tank is provided that
stores the clegping;guidi\eparediy and isehargnine.deaping liauidia ing gy sypRiycfiow path
by the pump Blng connectedthereto. 5. A washing apparatus as described in Claim 4, wherein,
the cleaningClRinang Seppricianing thesng by heRBrmdinshrrsa spie iiRepath HEANER K by the
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the casing 1 may be controlled by controlling the flow amount by the pump

32, and thereby the cleaning liquid may be circulated in a condition that the

casing 1 is full of the cleaning liquid.

Industrial Applicability
[0098] The present invention can be applied to a washing apparatus which
washes a washing article by rotating a washing tub inside a casing that is
full of a cleaning liquid. In addition, the cleaning liquid to be used for the
washing apparatus can be either water type of cleaning liquid or non-water
type of cleaning liquid.

Reference Numerals

[0099]
1 Casing
2 Washing tub
3 Liquid supply flow path
4 Liquid discharge flow path
5 Air flow path
21 Opening
22 Concave and convex curved surface
22a Concave portion
22b Convex portion
23 Slit
24 Bottom surface
25 Rotating axis
26 Driving mechanism
31 Tank
32 Pump
33 Pump suction side pipe
34 Pump discharge side pipe

35 and 37 Control valves



wherein, the liquid discharge flow path and the tank are connected, the cleaning liquid is directly
supplied to the casing from the liquid supply flow path by stopping driving of the pump until the casing
is filled with the cleaning liquid; and after the detggtion portion detects that the casing. is filled with
the cleaning liquid, the cleaning liquid is circulated by sending out the cleaning liquid, being discharged
to the tank from the liquid discharge flow path, to the liquid supply flow path from the tank by the pump.

36 Tank supply pipe

38 Liquid amount detection sensor
41 Liquid discharge pipe

42 Drain pipe

43 and 44 Waste liquid treatment portions
45 Waste liquid treatment portion discharge side pipe
46 and 47 Control valves

51 Air valve

52 Air inlet and outlet pipe

61 Liquid supply pipe

62 and 63 Control valves

64 Liquid discharge pipe

65 Drain pipe

66 Waste liquid treatment portion
67 through 69 Control valves

100 Control portion

221 Bottom

222 Top

223 Connecting portion
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Claims

1. A washing 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 filled with a cleaning
Liquid;

a liquid supply flow path that supplies the cleaning liquid to the
casing;

a liquid discharge flow path that discharges the cleaning liquid from
the casing;

an air flow path that is connected to the casing and opens an internal
of the casing to an atmosphere;

a detection portion that detects based on an amount of the cleaning
liquad flowing into the air flow path that an internal of the casing is filled
with the cleaning liquid;

an air valve is provided to the air flow path that permits flow-in of air
to the casing and discharge of air from the casing, and prohibits discharge of
the cleaning liquid from the casing; and

a pump that sends out a cleaning liquid from the liquid discharge
flow path to the liquid supply flow path;

wherein, in washing the washing article, after containing the
washing article in the washing tub, the cleaning liquid is supplied to the
casing by way of the liquid supply flow path in a condition that the casing is
opened to an outside air by the air flow path; and

when the detection portion detects that the casing is filled with the
cleaning liquid, and judges, based on the cleaning liquid flowing into the air
flow path until the air valve is closed, that the casing is filled with the
cleaning liquid, by permitting a circulation of the cleaning liquid from the
liquid discharge flow path, the cleaning liquid is circulated by the pump for
the casing being filled with the cleaning liquid, and at a same time, the
washing tub is rotated so as to start washing of the washing article.
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2. A washing apparatus as described in Claim 1,

wherein, the washing tub is provided with concave and convex curved
surface that has inside wall surface thereof made to be concave and convex in
a radial direction of the washing tub;

wherein, a cross section of the concave and convex curved surface
that is vertical to an axis of the washing tub is a curved line in concave and
convex forms that are continuous circumferentially; and the concave and
convex curved surface is formed by the curved line being arranged
continuously along an axis of the washing tub.

3. A washing apparatus as described in Claim 2,
wherein, the washing tub is provided with slits that are through from
an inside wall surface toward an outside wall surface thereof.

4. A washing apparatus as described in Claim 1,
wherein, a tank is provided that stores the cleaning liquid
temporarily and discharges the cleaning liquid to the liquid supply flow path
by the pump being connected thereto.

5. A washing apparatus as described in Claim 4,

wherein, the cleaning liquid is supplied to the casing by way of the
liquid supply flow path from the tank by the pump until the casing is filled
with the cleaning liquid; and

wherein, after the detection portion detects that the casing is filled
with the cleaning liquid, the cleaning liquid is circulated by sending out the
cleaning liquid being discharged from the liquid discharge flow path to the
liquid supply flow path by the pump.

6. A washing apparatus as described in Claim 4,

wherein, the liquid discharge flow path and the tank are connected;

the cleaning liquid is directly supplied to the casing from the liquid
supply flow path by stopping driving of the pump until the casing is filled
with the cleaning liquid; and

after the detection portion detects that the casing is filled with the
cleaning liquid, the cleaning liquid is circulated by sending out the cleaning
liquid, being discharged to the tank from the liquid discharge flow path, to
the liquid supply flow path from the tank by the pump.



