1 Washi ng Apparatus Technical Field [00011 The present invention relates to
a washi ng apparatus that washes mashing articles. The present invention
particularly relates to a washi ng appafatus that washes washing articles in
a washing tub which is filled with a cleaning liquid including water, a
petrol eum sol vent or an organic solvent and the |ike. Background Art
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beconmes popular not only as is i de i washi ng tub, wherein a
rotating axis is fornmed in a ve%%%’l ‘g?ﬁ\ée}ca{e}l%n, 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 fromthe horizontal direction
(to be referred as. "a horizontally inclined direction” hereafter). Then,
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a washi ngalafﬂ)ﬂa‘? kkas that is provi ded with a washing tub, wherein the
rotating axis is formed in a horizontal direction or in a horizontally
inclined dgirection, noves a washing article to the upper side of the

washi ng t BekGOHBARE| es bei ng protruded on the inside wall surface of the
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apparatus, I's _categorized into watef or a water type of cleaning [iquid such
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2 being provided with a washing tub, in which the rotating axis is formed
vertically, generates a rotating flow (a swirling water current) in the cleaning
liquid inside the washing tub, by rotating a pulsator that is installed to the
bottom of the washing tub. By a force of the rotating flow of the cleaning
liquid that is generated, washing articles such as clothes and the like are
rubbed each other (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




type solvent and the |ike. Wien the water type of cleaning liquid is used,
contam nation of water solubility that is attached to a washing article is
washed of f. However, depending on a cl®thing fabric or fiber of the washing
article, the mashing article is susceptible to hardening or damage, which
wor sens the condition of the washing article after washing. On the other
hand, when the non-water type of cleaning liquid is used, it is possible to
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washing tub at a different flowrate in a formof an approximately
concentric circle. Consequently, a pressure distribution is forned in the
radi al direction of the washing tub. The pressure distribution that is
formed in the radial direction of the washing tub nakes 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 sane tinme, the washing article can be
prevented from bei ng damaged. Docunents of the Prior Art Patent




Pat ent Publication 1 Patent Publication 2 JP-3841822 JP-3863176 4 Probl em
to be Sol ved by the Invention [0009] In each of Patent Publication 1 and
Patent Publication 2, in order to have3the cleaning liquid fill the casing,
it was proposed to supply the cleaning liquid in a tank to the casing by a
punp. I n other words, before the cleaning liquid is supplied into the
casing, the cleaning liquid is blended inside the tank. And after
connectin f.l o at h,of the cleani,ng liquid. fromthe tank to the casing,
the purp MEAGHETER Washing &8 Betormit” decadienyly At mIcront ARPRGE G

suppl i ed avoidhthe asishins artislet frona\beinhelapeagedgahd | drdchneet thet wasbireani ng
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[0010] Asdistsibyptisadthabaeyformed By the cleaning Banifeindlienegs bphawgrswt the he

cl eani ng iagHily atticle Snsi66 RS RASaiAg HREDATHEENHR, M brdd} dogHiesd ik
However, the, cons ructlﬁﬂg tqat are proposed j.n Patent Fub]lﬁﬁtlo 1 and
Patent PuBiRSRIg gi{eds sythgently it 15 meaessary Lo the derpiishliagid Blusthei ng t he

air. By iostiaglto figrni ke préssiikedigiaibutionheffectivelyc! eaning liquid i s supplied
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cl eani ng tanpiirectyamofRateht Pubhiedtionddaesd Patent] raliaitionh2 Auapesaln, de

reduced. 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.
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Summary of the Invention




[00111 However, when such an air flow path as nentioned above is sinply
provided to the casing, the cleaning liquid is discharged fromthe air flow
path after the casing is filled with tthe cleaning liquid. Therefore, in
order to prevent the cleaning liquid from being discharged fromthe air
flow path that is provided to the casing, it is necessary for a worker to
close the air flow path when he confirnms that the casing is filled with the
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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 Draw ngs [0016] FIG 1 is a schematic draw ng
that shows a relation of each flow path in a surroundi ng of a casing that

constructs a washi ng apparatus of the present invention. FIG 2 is

a

schemati c perspective view that shows a construction of a washing tub being

i nstall ed inside the casing of a washing apparatus of the present

I nventi on. FI G 3 is a schematic cross sectional view of a washing tub
that i rt i ng. f hi. t yb FIG 2.
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FIG 3. hqﬁidaanﬁapumpbﬂlmtlseddaguamcﬂdfsanngﬂmnﬁdﬁmnapbe bxuhtlschargngenent
f
of oPipes Hiwapdash Bhe 3RRAL MDY AR GALHATE Sulh L wAshins befrRAd TN O
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enbodi menyyaghidgh8rié1eS@Nthd W8RINPBub, 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 7 is block diagramthat shows an approxi mate arrangenent of pipes in a
washi ng apparatus in accordance with a third enbodi nent of the present

i nvention Mode for Carrying Qut the Inwention [0017] (Basic Construction)
Basi ¢ construction of a washing apparatus of the present invention wll be
described by referring to the drawings. FIG 1 is a schematic draw ng 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

t ub bei ngBrief¥skagtiongifd®ravhagsasi ng of the washi ng apparatus of the:

pr esent im(ﬁ lon. FIG 3 is a schematic cross sectional view of a washing
tub that rs vertical to a rotating axis_ of the washing tub shown in FIG 2;
and FI G 4 iHGr e schyaentic dvavomerthiah sbewsisoredaaen pheadmBavmpthub ashown in

FIG 3. [0848Lindihglef ¥%88in30tHal Q¥n Bt vt @ U HEn SRPPLBAMS 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 E
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 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]




As shown in FIG 1, a basic construction of a washing apparatus of the
present invention is provided, as nain sections, with a casing 1 that is
filled with a cleaning liquid therein;7a washing tub 2 that is in a
cylindrical formand 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 fromthe casing 1; and an
air flow pa .th di sc s and sucks the air that is inside the casing
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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 froma
circulating path of the cleaning Iiquid, conprising the casing 1, the




[0024] In such a manner as descri bed above, after the cleaning liquid fills
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[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 forned i%h continuous concave and convex forns
in the circunferential direction. 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 d|rect|on of the rotating axis of the washing tub 2 that
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the circunferential direction of the washing tub 2; and may have different
wi dth along the circunferential direction of the washing tub 2, as shown in
FIG 3. In addition, the concave and convex curved surface 22 may be forned
of athin netal plate that is curved, and nmay be provided to the inside
wal | surface of the washing tub 2 in a formof a cylindrical basket which
is provided with the slits 23. [0032] Then, as shown in FIG 2, in the




12 mechanism 26 is provided to the outside of the non-illustrated casing 1

in FIG 2, the rotating axis 25 is inserted into the casing 1 and connected

to the washing tub 2. Consequently, tH& casing 1 is provided with a bearing

portion where the rotating axis 25 is inserted. The bearing portion is

equi pped with a sealing construction that prevents the cleaning liquid in

the casing 1 from|leaking outside. [0033] The washing tub 2 having
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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
23.

[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,
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t he di reg terf[H gf\gftﬁ\fﬁgss‘fité %atl on), or may repeat the tine of rotation of

t he washi direction of normal rotation (or in the direction
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foll ow ng enbodi ment s connDnIy has the construction of the washing
apparatus that is explained in the above "Basic Construction.” In addition,
t he washi ng apparatus in accordance with each of the follow ng enbodi nents
commonl y perfornms behaviors of each process in washing that are expl ai ned
in the above "Basic Construction."” Therefore, a characteristic part of the
washi ng apparatus in accordance with each enbodi nent will be described in
details hereinafter, and an explanation of a part that is conmon to the




15 A first enbodi ment of a washing apparatus of the present invention
W Il be described hereafter by referring to the drawings. FIG 5 is a block
di agram t hat shows an approxi mate arrdBgenent of pipes in a washing
apparatus in accordance with the present enbodi nent. The washi ng appar at us
in accordance with the present enbodinent is provided with a casing 1 and a
washing tub 2 that have a construction being explained in the

b d. ion, " i h i ng.
1 ust rat DALty SRR L aRY spiiF I erne therFhRR Giephe 48 cani ng
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f th n rii 43 an
24 that - 400SAL AP BUAY SRl S rottR5L B LRSS B W B & 0GR D1 pe
42, respadtFiel4 foathmmtetmgth@ttqne WtA>p<§he p@mvem B@tﬁmng%%belbn@ pe 45
t hat Con%@te%nrcﬂﬁe %§@1§nl22%uhﬁw5§ %@tanﬁaéltﬂﬁﬂréf' a &ﬁxéa@etﬂ%%eﬂmé”%o and
contr ol ve gq ‘E re provi ﬁdtothe rain and the
wast e Ilcfgfia f’?é’ AR ‘@(B‘l‘ 6las€9r%?’ge sibgigppaonnd e‘ilg’é’pt&q PY8X  The
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formed vertic
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




[ 0043] Moreover, an air flow path 5 is forned vertically on the upper side

of the casing 1, and the air flow path 5 is provided with an air valve 51

t hat prevents the cleaning liquid fromsbei ng di scharged to the outside when
the casing 1 is full of the cleaning liquid. The air valve 51, for exanple,
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 atnosphere and the inside

t ube bei ng connecte t he ide tu pr,ovi fl oat

valve. hodbo iR LGV Ea sk e i esndil s SCetntc T i Hione A rplasing e
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air is di gafiasoedsioren Wikhsdsingel through the air flow path 5, the air is
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to prevent eanlﬁg e out si t hr ough the hol e
for opemfrrlgatitslgt haugd gbneraé theaﬁfastgstpﬁﬁwhe@ pen@ﬁeorbtthglwm‘s%w [ 0045]

Such an ajurfy@ Ve D tiRkentdesaitidlediraoye hadflytRebf IIRY idatheelbAnthg
construct on. tt}lé]t can el e tri calléé{%r ovi de conduaéhon when the hpl.e for

openi ng t lidwidathat aze e?é W sReed qrpdormsditoyarg dhgdgiating axigpt the
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di schar geh(gtfudt 'B%s&ci %ﬁnﬂﬁegg)%géttéj d@émﬁﬁ‘éﬂoﬁg ThNRnts %Hrd¥ aﬂ)&’ %fﬂ@eevofctwe the

hol e for eni ng_t ere can genera l'ectrical _signal
that i nf dPLesS\He @étrﬁbutlan enéfbltowen@yéb%ﬁw ganegpted lpdé)&aalea:upgﬂe&%fe t he

washi ng atﬂiéa{x@‘sldﬁaé h@vyold E‘nsﬁ&@ith'é tieaRiwy i1HRAd ﬁﬁmfg the av&SHILEOtuP G ti ON
100 that cei ves el eﬁitl’l cal g 3.1?5 fromthe |i unt de ecé?o

sensor 3§O °tHE &% \?aFItPem!% S0 AP 31675 V?’Fé[ ntsﬁ‘é ?J‘tfﬁﬁ() and
openi ng anaistnhgsaﬂgclef iiside ahnot wakhirg) tab 35floaxé, idlGhancledrhing dicptider

wor ds, %5*% washi ng apparatus perfornms washing, the control portion 100

detects b SEU O an electrical si gnal fromthe air valve 51 that the casing
1 is ful {0087k Becatseaninrgssurgudigtributionds tioumed iyehaangrleyexsothdtoarel1 00

controls ﬁﬁ@f@lﬁgnafﬁoﬁfesq%bﬂ%ﬁﬁe& he ke Efgﬁ%g%% ﬁgﬁﬁ?n@{’de e wibh b/ and

det erm nes pi pe, to onnect ed so . as to establish a flow
path as welth eawaébmgr argclgriny thy ctﬁantlné Ligiwd perforng hehayiqrssthat areyppl y,
di schar gqnﬂn@ln@éd by attheh floly bhehe!@aating higahd dhes 18 GolshBek alrfier’]
(Control n'itl)x(r)e\l\sl toy the 1nsu{"egzvall 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 C eaning Liquid Next, w Il be explained hereinafter the
control flow for each of the processes in washing being perforned by a
washi ng apparatus that is provided w tl4 pi pes whose arrangenent is shown in
FIG 5. The control portion 100 supplies a control signal to the control

val ve 35 and the punp 32, respectively, by which the control valve 35 is
closed and the punp 32 stops. Then, by having the control portion 100
provi de a _gcantro Pna cont r vaIv rol_valve, 37 is
bpened. ananis Ll Heatr e O vaSh i W pbime 7 ¢B° PlebPng Bl by ey
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burden of~ th »32a1iat th egi nning, the control valve 47 may be
cl osed, Cr?&lsf]ﬂgc%{cg) th%]IbE{/Ool‘fn\]l 7 may be opened after suction of the

cl eani ng[(l)(i)ft{ﬂl dis started by driving the punp 32.
[Embodiment 1]




[ 0051] When the punp 32 starts driving, the cleaning liquid in the tank 31
is sucked to the punp 32 by way of the punp suction side pipe 33, and 19
subsequently is supplied to the casindgdl by way of the punp discharge side
pi pe 34. The cleaning liquid being supplied to the casing 1 flows into the
i quid di scharge pipe 41, the waste liquid treatnent portion 43, and the
waste liquid treatment portion di scharge side pi pe 45. After the quuid

di h t idt t Tl th
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oath 5. [ BBESRATIERTE, bSa ot I a0 e SMe SRS ABTREIGRY ( or nec
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vaive 51 T Pihe adii et BEEb P B pRoE 6B 2t ¥R cabl]
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2 is start
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




20 [0054] Crculation of the cleaning liquid in the above-nenti oned
washi ng process will be explained briefly. The cleaning liquid fromthe
punp suction side pipe 33 is sent out 160 the punp di scharge side pipe 34 by
the punp 32, and the cleaning liquid flow ng through the punp discharges
side pipe 34 is supplied to the casing 1. Then, inside the casing 1, by
havi ng the washing tub 2 rotate as nenti oned above, a pressure distribution

of the clgani,ng liqguid,. s fornmed. jn_.the washi tub 2, .and thereby.,a
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i nt er changed.betywgen the outside and inside of the washing tub 2. In other
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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
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may be execute(} ]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.




Enbodi ment 2 A second enbodi nent of a washi ng apparatus of the present
invention wll be described hereafter by referring to the drawings. FIG 6
is a block diagramthat shows an apprdR®i mate arrangenment of pipes in a
washi ng apparatus in accordance with the enbodi nent. Wien a part of the
construction of FIG 6 is used for a sanme purpose of the construction shown
in FIG 5, a sanme synbol including a letter and a nunmeral wll be given,
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t he washifpgsgpparatus. And the liquid discharge pipe 41 is connected to the
tank 31. In other words, a return flow path that regenerates the cleaning
l'i quid, b%lmglﬁﬁ@%%@éﬁnghr ough the tank 31 fromthe casing 1, in the
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l'i qui d t ghbeodti®t RahaadB s aam4aTheht apktrdl pbticiP 100 @lded thEwbhhiel Fakwe, the
control \@ Wamggr, a cmcu?atmn 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
fl ow amobunt of the cleaning liquid being discharged fromthe casing 1 and
circulating back to the casing 1 is cdftrolled. In addition, the control
valve 69 on the liquid discharge pipe 64 is installed between the branch to
the drain pipe 65 and the waste liquid treatnment portion 66. [0065] Then,
in the washing apparatus in FIG 6, it is desirable that the punp di scharge
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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.




25 1. Filling of the Casing By supplying control signals to the control
val ves 46, 63 and 68, the control portion 100 cl oses the control valves 46
and 68, and opens the control valve 630 The control portion 100 stops the
punp 32, and may either open or close the control valves 62, 67 and 69.
Consequently, the cleaning liquid is supplied to the casing 1 by way of the
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and the opening of the control valves 35 and 46 may be of the same amount.

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




[0072] By having the punp 32 driven in the above-nentioned manner, the
cleaning liquid flowwng into the punp 32 fromthe tank 31 by way of the
waste liquid treatnent portion 66 is dpplied to the casing 1 again, and

t hereby, 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 val ve 63. And the control portion 100 adjusts
t he openi n e c val ves 62 8 .i rder to mai.ntain the

Condi 1| onRdrtRam s g e | SERIYIEe G it IPPBRE S TiaE, & T of her
wor ds, theorﬂaﬁnnagpcbfclédman(goﬂiqmdl ballmgeshﬁcﬂwa:gdd 6&ons Hdy usisads by idhe
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suppl i ed reven
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liquid di ggha aﬁﬁaﬂbﬂeof‘lélhe kﬁaﬁﬁfg th' Qt'ﬂi flowig dﬁfroﬁg rmen&@étﬂahlaﬁ paeunt  of

the cl eanin % insid (Wg{ at t e _predeterm nﬁ anount, .t he
control ‘ICB‘Hgl %ﬁ}né’aéjlﬁ@? by @ﬁélﬁerf‘g’n@fo Reat1eB k40 [thg QPEBIEDOhased on
an el ect rilatorsirgh&hlvier oMi% hﬁcﬂelaﬂd;d dlgaimwmu ﬁiﬁﬁ:ﬁ@tslaﬁﬂa smﬂ@otrheBBOntﬁralo?B] 2.

Washi ng Praoces Cc rcuI n .of he c tarts, in the
above- ment? 8;\@35@1}%%{3@? 8?%}? g'o‘flof 3(% Ecl?%og § VAEM™ME havi ng
t he cont rattighe contonudOby gireelathes trd dbmnﬂgelm(tladlsm 26 (See FIG 2. ) a
directi ongo87ptart rotating drive, and a washing article being contained in
“the washi n tub 2 is washed. In other words, by having the washing tub 2
rotate i mbildschargecefdihed leaniienkiauidll ed with the cleaning liquid, a
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cl eani ng don@knth HedNGf ¢he GRAIERE drtield I®asRed @E Jehé RbAHGD pbhﬁohum d
di schar ge e@&e 4lis sent to.the tank 31, and st inthe ta

t enpor ar i9 B completion ghthewas epiof 3R B friceting the coap fﬂﬂ‘i’fed to
t he wast e;hb|vqas}dngr;frat:emsnthqoamtm@lrpcﬁﬁldmym@ytarts dhehhrgriofitldi dedmainge pi pe

Cr eat mont B I PheCRRLP n bty K8 chER Felid lBAREREHC, (e

regeneratqf@hetcasamghhnt the cleaning liquid is sent to the punp 32 by way

of the pL[G’Pg;g’]U gﬂ{bésw daoggebragr to E%gﬁkle%sg’?ﬁ%‘é JF65h e 39N Eim oL ﬁﬂv' ng the

control ves opened aving the control va 46, 63
and 67 clfBhagt ﬂﬁ:ésmgebrﬁhﬁgontrq&mr@% 190 stensadeving of the mpr@, ﬁndl n the

circ ;JI at lo@@n@@h@ ,coﬁ?@om@tﬁ%]mef s h%&llﬁltm @Iélaﬁﬁdg ha{ﬂaefn uli@c@élﬁgm rRg liquid
is store ri e.C anlng | ESU

regener a?% %fﬁ‘g?g‘é tonthie OHW@‘I}IEEWE he ]3 ’gi ‘ilﬁ&&fﬁggrﬁl E r&fwt%%ds%& made to
circul at ?)lpé\télz. lI‘iBéceiusﬁEthdJylehﬁmg‘lglqdi& lﬁmngrdmIsc}IMgbdora; é@lﬁblmhftortrhelt h;a
anount o clLe 1 N et a rom
P qormAdg 1S i B fteio 4 Geb 8 aton b A ERE SN SE I BLERR 17 OF
suppl y ofandheéheshizahitreptiegtiahd the Iluétea@spmm@dadtt thie tamouhecanfsedihechar ge

of the cheaidtord Auhdifd BRI G881 DY HowBhathes 16F0ANIEEhir 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,




[0076] Nanely, because the control portion 100 determ nes that the anount
of supply of the cleaning liquid to the casing 1 is |arge when the anount
of the cleaning liquid inside the tank231 is small, the anmount of supply of
the cleaning liquid to the casing 1 is restrained by making the flow anount
of the punp 32 small or by making the opening of at |east one of the
control vaIves 62 and 69 small. On the contrary t he anobunt of discharge of
t he cl eanin fromthe, casi be .incre sed b Ki ng, 1t he

bpent ng o 16 Ehlkie Akiorhag s ahge ATEHle heng dograpaAh TeHAdai e
control ptult 2pa AOtkatedns thesdodadf the casingnt toftakeppityofothet waskingani ng

I quid toa}t e € %Ifl t]i?hswhen milvr'ras e£ afrp rm%tt PnSQ& a(\cheeYage i quid

i nsi de t h& tank ar ge & drun su p e cleaning Miquidto
t he casi ngashéd qrrmfheastbd vm/Shmg ragtisleniy tohkee Waeheémmhta deaning hawed 32 or

by meki ngtﬁfﬂeisQHﬁ@i'é}R ﬁgmbﬂ{@cﬁﬁniﬂ?llﬁﬁm BQﬂng\’ﬁéé’daf‘n €Re %’f&e%ﬂtﬁftﬂﬁ On the
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throu e .cirgu 1 O cl.udl e casl . S u e contro
bor 1 on sgsitigoftivheno M Stdlel Heidd ol B7 SRR i< gignbset Hom iR oo

t her eby umenqik@gﬂﬁmrhnnmpdx:%Znade to circulate and washi ng of the washing
article C{@B&bmgﬂegéﬁt{)%gﬂ'e}é Qbox‘!@%pie%véétﬁﬁg%% Q‘E&fbdégma%&gtdé&e%&ﬂded to

t he cl eani ng sur ace ac %?fe In the tank 31
whi | e thé:h@dmesemt embediment inproyeded @flt%p gir ﬂwamrrht$ haviegdde of

openi ng tA8iONbLHShed 8 ¥ike &énotﬁtere Ont wthtttﬁtl %$ 1ﬁZtaHHMg hBe aﬁe%ﬁ% 530 that
t he cont am pated_cl ean &9 kj tschar Igr the ca gt 1lis
di schar géd gﬁ %QOWfP%thtggtt Rk %ﬂfn I%P%Vﬁ 93.5.‘ b schar ge
of the Ocegmdgwg 14 fall loﬁ the clHa@ing Siqokd.ass a rkkils] 1ta@tmx§s1gibento sﬁﬂmplfyc@mt <r:| oIb
portion 1 et get s et o g ess_bein rfonired by
PP eut ot bR RS a e batRe f ahdrgRR{iatouR! SRERmE Tl RS Y Y
cour se ofcasingel fsnmnﬂshyaand alsorivimposmbleftotrhiigute i bigrdembofzhe pump t32e
condi ti an%fur?% g P%ﬁéfa(}ﬁn flihqted'i‘& tBkﬁ@@%&ﬁg 1 HH&thJhl'&er hel@e Igllfl% out a

t

washed washi casing he contro I on arts
di schargél%ﬂdtt’mné éaﬂﬁlrli?@]rr quid filling the casing 1 after det ecting the
conpl eti gpo@f] t he washing process. In other

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)




29 words, same as the first enbodinent, in order to start the discharge of
the cleaning liquid filling the casing 1, the control portion 100 stops
driving of the punp 32, and opens the28ontrol valve 46. At this time, in
order to discharge the cleaning liquid to the outside fromthe tank 31, the
control portion 100 gives a control signal to the control valve 67 so as to
open the control val ve 67. [00801 As a result the cleaning liquid inside
t he casing ed to the outside b of the drain and

i.sch e
at the sa %IP I@F@ cﬂegh% WaYne SPREY St’i’i‘ea‘fcéfﬁ angp yat hdFlgec ﬁa%fged to
t he out si dmbbghmayt Beet FBGdﬁa); i 2 Wsﬁﬁlg appaltearinngccbidpricd withnthe

di scharge each. of pi pes and 5 . S i ed, t e waste
liquid trga ﬁgﬁte polrhtnlmgﬁl ’43 éjan% lg'tl hlgrélﬁlu eg c|113:r1]1 ut]ro(g%t %h &stﬁg as

filtrati odeanmgclh@lmddalbetmmlmdtfoamhe tm‘e.ngulk@ndihpdrqmdrdwhwge phies tine,
same as the Jhigr e &fﬁ?ﬁfb ggrlitz %eehﬁslt t&Btﬁélelo%ﬁaﬂé g@ thé Qyiidg ltnhe air

fl ow path ?_WI owers, alr valve opens an he casing S
opened t o®tE EQudSs aﬁeﬁl@wmsn Gk n theh@faism%s BRPAFAtUSHE E%@rr%n% is full

?L thle ai Wlﬂmﬂiﬁpﬂeds@httefh@b@dlﬁfé{i‘ﬂtnﬂhé pqm;ddls@/ﬁa@é’ek@fmp?s% hﬂledhqaioallar gehof
e clean ui equen n case akin e wa washi n
bt ol o DUPHYREREP AT the ArRe nbbiZRS B Bir DOV oPlbS B O RE Cor of
t he casi nthelcaam 1 akesa restltf the cdashingdiquitliie lsapphemao tlse tdeng ilrlst the

enbodi ne n 0, t fter

bei ng veounb"SRERLELCN YIED A4 AP AN PRI Tbit Js %%E%fﬂ%i"t bani ng
liquid t Haquladsdlaq:halmeenpe flomnd h}ee draanping 42, qglthabéhﬁglmlwmcm tatnel

af or ement g;0ae6-08 Y 1 ail TRvAPAMESsENt i Oned washi ng process is perforned

agai n. ei ng dlfferen fromthe flrst enbodi n.the shi ng
appar at us[%Bg%L?gé ruasiuaganpRrabs preadonedahoy 8.%&#9*@3&%@63&%@
IA2C| uded siupptljaﬁmﬁ isrulh@ﬁ isajann@t;ﬂ@d% thheplmhpﬁmchgrgimad p%}ﬁﬁ' 34, hﬁsﬁe’hiil ng 1b
a resu t he,cl eani n g char rom.t he. casin can be
stored in ft% E%S‘ﬂpq?éﬁﬁ $j ﬁt(g ?ﬂa |8[ r o@%e Heaning Sﬂﬁ Fmin the
tank 31 tdwpliedrteethefpiping syspeof oftiﬁs wlaehmgn@ppammusl framsitbe oubededsi ng 1
and t he Ul BB D 2Bl E iELRAN AGHE LA idRASEGNEY, Tt TS

possi bl e to change con |dn an

liquid soasionsihandphe (v)mst%dlgut(btmgmen@pomomdrﬂCh@rgei sige ®aph4pothe on
i nsi de thﬁlﬁurdigémiﬂgerpl?@m ﬁ@%%@@tﬁi@dfé@ﬂ@ﬁ%%@d}@bﬁﬁ% 11&&1\5/ fRemunt of
the cl eanclh gcani&qL%ul an t vslasstg 151%? ‘?}elagmenL portion 6% that 1sc&1arges t30 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




A third enbodi mrent of a washing apparatus of the present invention wll be
descri bed hereafter by referring to the drawings. FIG 7 is a block diagram
t hat shows an approxi nate arrangenent 24f pipes in a washing apparatus in
accordance with the enbodi nent of the present invention. Wen a part of the
construction of FIG 7 is used for a sanme purpose of the construction shown

in FIG 6, a sane synbol incI uding a letter and a nurreral w |l be given,
and a detai l X t|o eof wil | t ed. 3] nst.ructi on of
i ng bR EED LR Baull i ares osn 4F Ao b ha SRy AsphR Ho%

accor dancemeuhh dfhmée;dxcmﬂngnhqdidnmmng SBechalrged Grom ahsvassimg lapapm]r at us in
accor danc s t p I and
out | et puﬁéwéﬁﬁfl %%%ngﬁﬁgg 2° tqg%(e)ldlcsgg)mrd d fﬁ)?ﬂlgﬁg ahlghgfgﬂtr% %wgl@tflow
path 5, aonlthhbiquid disghaegspiges6ts esmxmdlled heawa@n ithé) braneh tabke drains opened
to the aipRaRiensl 1RIGaSARqA] Libgudbhs bhtpagh 5 in the first and the
second e fnats Ctg}é}alr nl et and out| et(é)ge 52 is i stalledtothe
upper por dihepp dn thei wgshinghappragadine dovERe Ball 38 dpgirablecntithe e
casing 1 p@mppﬁ@@l@hﬂg@ dihe papérggphﬁé qulilﬁid\ﬁa%}&frgé pep@idn amd ehe armdﬂ@wc | et
addi tion,

i pe 52 t al det b
eoer + bed i1y Bare BRneRfed o S Sher e D Hhe PRpped vitriralivcatd boat e | 1 qui .
the cl eandragn it id ¢oumectel td]tdlealbwem 9 dat ofa::hd casirgel vprtpeall2 Namdgelyhen t o
the tank j31; d
e o Bt VL IS 04T P B0 B SER T
1. Filli regsoig tlhéhecakﬂangng rﬂﬂWS from §he i élmh@m@@lmﬂéam@e f or
each procgsk EplfWYY@ﬁQhQQagi%'gnﬂls%ﬂf&rtﬁg@leté)ﬁlﬁg Yigeid.1a aﬁﬂﬁﬁbﬁtb&shhﬁr@ G 7

that is c uct ed as. descr.i 0 By. .gi v a cont nal to the
control vé‘%alﬁd)lpﬁ é‘hﬁah‘? tq"?rﬁ\?g]r?"@" Sidgep c‘g’rﬁ’t ?%ﬁmﬁoi t‘ihﬁnc BN oses
tgg cont rl@ciuldaiawelse dfi;chaﬁgeﬁi?eééﬂ}ﬂﬂ@m tRe cﬁsmgopemligﬁneth;mdtmﬁlplpalm 6|3. I n
addi tion, tro i 0 t open. or cl ose
the cont r%f‘ gﬁ%gegﬁm ’é%?dl %’%@3‘83?8%88&%8@%Wgs@ln&ni ng
liquid i sappapptused to the casing 1 by way of the liquid supply pipe 61.

Because 1 EGG@I fafY HQsﬂré g ﬂa‘t%ﬁ@ﬁ?@ﬁﬂ' &i%ghéfg%”bi;p'h%‘& 9 c8ﬂhiét%8@ott}h% drain

pi pe 42 t I S_.connecte
control Jawee side of dhedtankndlcesstieally. Tgerqhyl wien mbe cql@%mnﬁghquld 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]




31 liquid. [0085] Wiile the cleaning liquid is filling the casing 1 in the
above-nenti oned nmanner, the air inside the casing 1 is discharged to the
tank 31 being opened to the atnospher&5by way of the air inlet and outl et

pi pe 52, and then is discharged to the atnosphere by way of the tank 31.
Then, when the casing 1 is full of the cleaning Iiquid, the cleaning Iiquid
flows into the air inlet and outlet pipe 52, so that the cleaning liquid is

suppl i ed Lf@éﬂ{elﬁt@?%é%%ﬁy&,my of the air inlet and outlet pipe 52. At this

time, bec alves 67 and 69 are closed, the cleaning liquid
is not di scBmsgmdyiﬁg)mﬂthﬂ sigimkls 3 thaodntasl valvesdbt 63 thé 68, elaneorgrol quid is

stored |y bl 80 cfides LR AL OMc D, £RERENGSTopbRE GOk value 03 Ts

adj ust ed pr éven ow arrount e cl I urd
suppl i ed 63 oTﬂilQ h@lﬂrolqmmtﬂlosumﬂ ytopisgbe@uhp G bedanﬂmlﬂb@wptenm dore f | ow

amount Oftﬁé’%oﬁh%ﬁr\}a!weé '6%“'@'7 bﬁi&‘%sﬂ' @8H§’Jc91%ﬂt1fyr Q! Bﬁ-‘eaﬁiﬂg '1 xﬁH and
out | et plpe‘:'i. The asar Q,ihﬁ} sin can malnt% ondi tion
that the Yl o Flge Faqﬂmg& @am engqm amp ly; piwgefl %‘Fﬁ"csﬁe | eani ng
liquid iscloghing B§eided pﬂ@hﬂbieed & Jowingthig tabmvarerrafﬁmom@@ 4mbeﬂfg, t he

| eani n stor.ed .i,n the. t ed by

t of th d.b t
havi ng ¢ HOTGBRIEAR HBreTh Debics b haEernR A atiogscs SR G 561 om t he
| i qui d anthentleai@ingdiqud fdbnderind@rialaf the casiagdl | ed inside the tank 31. In
addi tion, [OE%EFTflﬁntQﬁeﬁ%%ﬂaﬁl’g)?%ﬁﬁﬂ&f QR NRR N OGid. $ho G 9&1@8%1 using

wat er type a sur ce ACHT 1 agent m xed, the

surface astcdlesgddbenis p@vml@meﬂmr air flave patle drdinchavieing mlrrigsgieoﬂ@q in the
tank 31 cmﬁrgl}f%na tRgugOPhd %nﬁ%l :p'oPt!"ioﬁQQ)Odﬁ)t HIENGS Blchic! Ssh4l cal

nal the | d anpunt en t hat .t he ano f the
i: ganl ng g B'@fqﬁ%lvgt gﬁsvﬂpflﬁé Hgms1thag @Wircvaelme @n&ﬁjgﬁ% r the
cl Fam ngSThatdeb% the cintesl pbeiora IOOrﬂeb@émietlglﬂhét the g%ymrg }j Q% g’aH ¢fotter ol
val ves an C o al ves an ,
Fespeot s vargrngiasdf, A5 HsCE e bOEPRUNE o5l N, KR Baf P BBLRRERY havi ng
a cont r ola songmal sighak nnﬁcsuhseqummﬁly,djhemhv!@l &alvzy68 eoparedr oy gpongiaon 100,
a control, gt'tﬂﬂaélghgl %ﬁ%‘ ol 8611‘&81 %Qi—’veﬁ%gp C%zsgaﬂe ytphéjr(ﬂé/aq}lhgel P 32.

[ 0087] As escri e SsecC rcuI ation

of the cleaginggs(tp wmd*edtﬂ@oeahuthg liquig sapply Rgpeod Lt wed phexeby

started, cil&ﬁuﬁgrliqlﬁli m&ﬂb@mglmxﬂlth@%aénfgomhg Quppligdab (e {dik gprbtyr ol

val ve 63, so . ﬁlhe contr ]b al ve d thereb %H%e&n%’ <§l t he

cl eani ng Y348 ah? lamcf Aise AERR alpﬁjg %g H“&et”@f egpewab% ttole as

t he secon@le?mleiﬂlamhez% rdsspeaﬁv@lydes aﬂplsn:ad Etvmdh ph@msdjhtﬁl fdow t dfatthet heI
casin 1 S U cl ea 0 nin ontr val ves
So°nd o6 arlilf igllia 0 e e e b i g R e B, 408 BRI Rle, V51 VEhe
cl eani ng lb$squ1nf£h ithsi fttev tdfetheaclkaing J;lqluai &b hehdisshetizsde firinmdbe dngaidt , t he
control af}ge é’%@? EI?YA@dA 1t (e 9 cag e tePRthe 'coﬂaitisfogl @%tbas ed on

an el ect r| rom t [ qU| etection sensor 0088] In
addi tiont Méﬁmtgh]elsc%l 13 q eanpig] ICHJFI the cleaning liquid, the control

val ve 68 [U@VO]tEy aae heae@@ktﬁdwaweee@bpgnéd I Mebﬁeﬁ@m@aba%@aﬁ&ﬂ he tank
31bythh ‘?gﬁrﬁp‘i} dth alrlyeet an %g e52 At
this ti e¢ n&’&% quBF b ACAYE ]“HE‘t CCREIS, fe
control &l Ae$hf53t1ﬂ1ledbé(83.usartﬂetcbﬁtmbyalxieslaﬁ emdaﬁelatredldsbdl thehdeeiﬂlmg am)unt
of the clean i ui b in suppl §.e q p 1
beconps. 1R Pf el FERE ifthrR eIk, i rvil P B thg BRI e
fromthe dhssdpanrge mmecﬂiraragei o] peesmtaﬂm dlemniaigrliquidas storddantthetapk;3d. 52.
[0089] 1 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.




2. Washi ng Process When circulation of the cleaning liquid is started as
descri bed above, sane as a second enbodi nent, rotation of the washing tub 2
is started, and a washing article bei 8§ 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 punped up fromthe tank 31 by the punp
32 is supplied fromthe punp discharge side pipe 34, and at the sane tine,
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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




Subsequently, when the control portion 100 detects the conpletion of the
washi ng process being perfornmed by circulation of the cleaning liquid and
rotation of the washing tub 2, sane a7t he second enbodi nent, driving of
the punp 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,
sane as the vvashi ng apparatus in accordance with the second enbodi nent, in
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[0097] In Sécon n order t at t
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 is




amount of the cleaning liquid flow ng through the liquid discharge pipe 41

Is 35 approximately equivalent to or slightly I ess than the flow anmount of
the cleaning liquid flow ng through t punp di scharge side pipe 34, piping
area and piping resistance of the |iquid discharge pipe 41 and the punp

di scharge side pipe 34 nmay be set. In addition, the amount of supply of the
cleaning liquid to the casing 1 and the anount of discharge of the cl eaning
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liquid or non-water type of cleaning liquid. Reference Nunerals [00991
1Casi ng 2%¥¥Eplve 63 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 1t 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
1s 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
is 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 is 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
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[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 1s 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




223Connecting portion 37 Clainms 1. A washing apparatus conpri ses: a
washing tub that rotates by a rotating axis which is inclined toward a

hori zontal direction froma vertical &Brection 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

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 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 1s 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
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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 38
convex forns that are continuous circ#fferentially; and the concave and
convex curved surface is forned by the curved |ine being arranged
continuously along an axis of the washing tub. 3. A washing apparatus as
described in Caim2, wher ei n, the washing tub Is provided with
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path that,pg &)%ﬂn% x’é!;i%%ﬂd% cgfthé'l {qui@ dﬁ&%aﬁ%éb{iﬂaﬁngn&’ kRE g?gﬂﬁd%héﬁe from
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and - Sl evﬂi@ﬁeﬂ‘lnm%% s%é%@ﬁ\tmé e%@snwp ?‘Héplé’l athenglernHig d
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casing | St f | lfls?gg\ﬁn ﬁlgytbheecocrlt%gl[feiz(f gylcloggrlo?l'ing 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




5. A washing apparatus as described in C aim4, wherein, a tank is
provided that stores the cleaning liquid tenporarily and di scharges the
cleaning liquid to the liquid supply f¥ow path by the punp being connected
thereto. 6. A washing apparatus as described in Caimb5, wher ei n,
the cleaning liquid is supplied to the casing by way of the Iiquid supply
flow path fromthe tank by the punp until the casing is filled with the

cl eaning |iquihd; and ereimn, .after the detection portion detects
that the casi ﬁ’g is filled T\;ﬁ%s‘f%yalgéni ng liquid, the cleaning liquid is
circul ated by38endi ng out Liquidheenintiglet¢aiindsdssong di scharged fromthe
l'iquid dischayge flow pat iy itQid BRchhfd gipsupply flow path by the punp. 7. A
washi ng apparatus as desc?flgetlj ?ncckg%gnﬁg, wherein, the |iquid discharge
flow path and4_?he tank ar @%H@E‘?ed; ~ the cleaning liquid is
directly ZUPDHBQQ‘ld]ELM t he W&éﬂégidulﬁﬂffﬁéaﬁmédt%rﬁoﬁgpﬂ ydfl_ow pat h bly _
stopping drivipg of the p until..the casing is fill.ed with the cleaning
Uiquid: and after the det SLEFEIBHATOH R ARRLOPAEChHECSIAE RIPS s 1111 ed
with the 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




39 cleaning liquid, the cleaning liquid is circulated by sending out the
cleaning liquid, being discharged to the tank fromthe |iquid discharge
flow path, to the liquid supply flow ﬁath fromthe tank by the punp.

8. A washing apparatus as described in any of Claim11 through Caim3
conpri ses: a tank that is connected to the liquid discharge flow
path and the air flow path, stores the cleaning liquid tenmporarily, and

di scharges the cleaning liquid to thﬁahPQUid supply flow path by the punp
bei ng connected thereto; and a I'rquid anmount detection sensor that
measures an anount of the cleaning |iquid being stored in the tank;

wherei n, an airAiwshie bpﬁagﬁgg@gnipiiggscharged to the tank being opened to
an at nosphere b vva?é o% %@3” flow path, .and on i)h .ot.hﬁir:{ h Qd, t he
cleani ng |1 qui it PRSI (hahelepiafes BY i ehtpg aas whighaSuaiined \sgr s ¢ ne
air flow paiohnizehéxl dibectmasfrom b svefrticdlediractidn dhés sdtemnber hotizontad;araind

t he det ecfy ortj on: ] . .casing is filled with the

cl eani ng ﬁa&{}?% Wéﬁﬂh‘?ﬁe%%%%?&%?m@et%@eé’%i ng liquid being stored in the
tank and bei ng arsasingehasycovhes thewashangunb aed astfilled watlsar cleeniges a

pr edet er njjpge; amount .
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
liquid flowing into the air flow path that an internal of the casing is filled
with the cleaning liquid; 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, 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.

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
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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 any of Claim 1 through Claim 3;
wherein, 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
wherein, when the air valve closes by the cleaning liquid flowing into
the air flow path, the detection portion judges that the casing is filled with
the cleaning liquid.

5. A washing apparatus as described in Claim 4,
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.

6. A washing apparatus as described in Claim 5,

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.

7. A washing apparatus as described in Claim 5,
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
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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.

8. A washing apparatus as described in any of Claim 1 through Claim 3
comprises:

a tank that is connected to the liquid discharge flow path and the air
flow path, stores the cleaning liquid temporarily, and discharges the cleaning
liquid to the liquid supply flow path by the pump being connected thereto;
and

a liquid amount detection sensor that measures an amount of the
cleaning liquid being stored in the tank;

wherein, an air inside the casing is discharged to the tank being
opened to an atmosphere by way of the air flow path, and on the other hand,
the cleaning liquid inside the casing is discharged to the tank by way of the
air flow path when the casing is filled with the cleaning liquid; and

the detection portion determines that the casing is filled with the
cleaning liquid when an amount of the cleaning liquid being stored in the
tank and being measured by the liquid amount detection sensor reaches a

predetermined amount.




