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Washing Apparatus

Technical Field

IOOOf] 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
[OOOZ] 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 referred as "a

horizontally inclined direction" hereafter). Then, the washing apparatus

being provided with a washing tub, in which the rotating axis is formed

vertically, generates a rotating flow (a swirling water current) in the cleaning

Iiquid 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

Iiquid 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).

IOOOS] 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 wateri and a
non'water type of cleaning liquid such as a petroleum solvent or an organic

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 referred as "a horizontally inclined direction" hereafter). Then; the
washing apparatus being provided with a washing tub, in which the rotating axis is formed vertically,
generates a rotating flow (a swirling water current) in the cleaning liquid inside the washing tub, by
rotating a pulsator that is installed to the bottom of the washing tub. By a three 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). 100031 .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  2 type solvent and the like. When the
water type of cleaning liquid is used, contamination of water solubility that is attached to a washing
article is washed off However, depending on a clothing fabric or fiber of the washing article, the
washing article is susceptible to hardening or damage, which worsens 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 avoid a danger of baving the washing article damaged in such a case as when the water
type of cleaning liquid is used, but the contamination of water solubility cannot be completely
eliminated and washed off. 
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type solvent and the like. When the water type of cleaning liquid is used,

contamination of water solubility that is attached to a washing article is
washed off. However, depending on a clothing fabric or fi.ber of the washing
article, the washing article is susceptible to hardening or damage, which
worsens 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
avoid a danger of having the washing article damaged in such a case as when
the water type of cleaning liquid is used, but the contamination of water
solubility cannot be completely eliminated and washed off.

[OOO¿] 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 the 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 is 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 are provided to the inside wall surface thereof continuously in a

circumferential direction. Consequently, swirling water currents are
generated for each concave and convex of the inside wall surface of the
washing tub in the cleaning liquid on the side of the inside wall surface of the
washing tub. By having the swirling water currents formed continuously
along the inside wall surface of the washing tub, a large flow is generated
along the rotation of the washing tub in the cleaning tiquid inside the
washing tub. Because the swirling water currents and a large flow that are
generated in such a manner as mentioned above influence the washing
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 tiquid 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.

[OOOS] As the washing method of Patent Publication 1 and the washing
apparatus of Patent Publicatiort2, apressure distribution is formed based on
the rotation of the washing tub for the cleaning liquid that fills the casing,

[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 the 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 are provided to the inside wall surface
thereof continuously in a circumferential direction. Consequently, swirling water currents are generated
for each concave and convex of the inside wail surface of the washing tub in the cleaning liquid on the
side of the inside ,-.78,11 surface of the washing tub. By having the swirling water currents formed
continuously along the inside wall surface of the washin.g tub, a large flow is generated along the
rotation of the washing tub in the cleaning liquid inside the washing tub. Because the swirling water
currents and a large flow that are generated in such a manner as mentioned above influence the
washing 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 knitted based on the rotation of the
washing tub fbr the cleaning liquid that fills the casing,  3 and thereby washing i.s performed. As a
result, the present applicant can avoid the washing article from being damaged and enhance the
washing effects of the cleaning liquid that fills the casing. In addition, the pressure distribution that is
thrmed 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
perthrined 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, hut the cleaning liquid itself tries to remain and stay. And thereby, swirling water
currents in a spiral form are generated. inside the concave portions. [00071 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 
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and thereby washing is performed. As a result, the present applicant can

avoid the washing article from being damaged and enhance the washing

effects of the cleaning liquid that frlls 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 suffi.ciently, it is necessary for the cleaning liquid filling the

casing to form the pressure distribution effectively.

[OOOA] 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.

[OOOZ] 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

looosl
Patent Publication 1

Patent Publication 2

JP-384t822
JP-3863176

Summary of the Invention

[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 I 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 casing filled with the cleaning liquid. When it is detected that the casing is filled with the
cleaning liquid and is full, the washing tub is rotated, and washing is started. 
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Problem to be Solved by the Invention
IOOOS] In each of Patent Publication 1 and Patent Publication 2, ín order to
have the cleaning liquid filI the casing, it was proposed to supply the
cleaning liquid in a tank to the casing 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 casing filled with the
cleaning liquid. When it is detected that the casing is filled with the cleaning
liquid and is full, the washing tub is rotated, and washing is started.
[OOf O] 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 casing 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.

[OOff] However, when such an air flow path as mentioned above is simply
provided to the casing, the cleaning liquid is discharged from the air flow
path after the casing is filled with the cleaning tiquid. Therefore, in order to
prevent the cleaning liquid from being discharged from the air flow path that
is provided to the casing, it is necessary for a worker to close the air flow
path when he confirms that the casing is filled with the cleaning liquid and is
full.
[OOfS] In order to achieve the above-mentioned object, a washing apparatus
in accordance with the present invention is provided with: a washing tub
that rotates by a rotating axis, which is inclined toward a horizontal
direction from a vertical direction or is set to be horizontal and that has a
washing article contained thereini 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 casingi 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 atmospherei a detection
portion that detects, based on an amount of the cleaning liquid flowing into

[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
the air flow path after the casing is filled with the cleaning liquid. Therefore, in order to prevent the
cleaning liquid from being discharged. from the air flow path that is provided to the casing, it is
necessary for a worker to close the air flow path when he confirms that the casing is filled with the
cleaning liquid and is full.  [00131 In order to achieve the above-mentioned object, a washing
apparatus in accordance with the present invention is provided with: a washing tub that rotates by a
rotating axis, which is inclined toward a 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;
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  5 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. 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 insid.e the washing tub, and the washing article
can be washed without being damaged. Effect of the Invention [00151 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. 
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the air flow path, that an internal of the casing is fiiled with the cleaning

liquidi and a pump that sends 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 pathi and when the detection portion

detects based on an amount of the cleaning liquid flowing into the air flow
path that the casing is frlled 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 frlled with the

cleaning liquid, and at a same time, the washing tub is rotated so as to start
washing of the washing article.

[OOf¿] 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

[OOf f] 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 frlled with the

cleaning liquid. Therefore, it is possible to start washing surely after the

casing is fiIled 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.

6 Brief Description of Drawings [Don';]    FIG-. I 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 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. 
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Brief Description of Drawings

looral
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.

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
loorzl
(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 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. 2i and FIG. 4 is
an enlarged view of main sections of the washing tub shown in FIG. B.

loorsl

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 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 MG. 3. [00181  7 
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1. Washing Flow by a WashingApparatus
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 thereini a washing tub 2 that is in a cylindrical form

and installed inside the casing 1i a liquid supply flow path 3 that supplies a

cleaning liquid to the casing li a liquid discharge flow path 4 that discharges

the cleaning liquid from the casing li 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 thereofinclined from a vertical direction to a horizontal direction,

and rotates inside the casing 1 with the central axis serving as the center. In
addition, the casing 1 is not limited to being in a cylindrical form having a

cross section which is concentric to the washing tub 2, but may be formed so

as to have the washing tub 2 fueeIy rotate therein.

[OOfg] In such a washing apparatus as described above, when the casing 1 is

filled with a cleaning liquid, the cleaning liquid is supplied from the liquid

supply flow path 3, with the liquid discharge flow path 4 closed by a valve. At
this time, by having the air flow path 5 opened, the air inside the casing 1 is

discharged to an outside air through the air flow path 5. Consequently,

because the air inside the casing 1 is discharged by replacing with the

cleaning liquid being supplied from the liquid supply flow path 3, the

cleaning liquid can be supplied into the casing 1 smoothly, and a load that is
applied to a non'illustrated pump which is used for supply of the cleaning

liquid can be reduced.

[OOZO] Then, when the casing 1 is frlled with the cleaning liquid, the liquid

discharge flow path 4 is opened and the cleaning liquid being discharged

from the liquid discharge flow path 4 is made to flow to the liquid supply flow

path 3 by the non-illustrated pump, and thereby, the cleaning liquid being

discharged is supplied to the casing 1 again. In other words, by 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.

IOOZf] By filling the casing 1 with the cleaning liquid and circulating the

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
vertical direction to a horizontal direction, and rotates inside the casing A. with the central axis serving
as the center. In addition, the casing 1 is not limited to being in a cylindrical form having a cross
section which is concentric to the washing tub 2, but may be formed so as to have the washing tub 2
freely rotate therein. 100191 In such a washing apparatus as described above, when the casing 1 is
filled with a cleaning liquid, the cleaning liquid is supplied from the liquid supply flow path 3, with the
liquid discharge flow path 4 closed by a valve. At thi.s time, by having the air flow path 5 opened, the
air inside the casing 1 is discharged to an outside air through the air flow path 5. Consequently,
because the air inside the casing 1 is discharged by replacing with the cleaning liquid being supplied
from the liquid supply flow path 3, the cleaning liquid can be supplied into the casing 1 smoothly; and a
load that is applied to a non-illustrated pump which is used for supply of the cleaning liquid can be
reduced. [0020] Then, when the casing 1 is filled with the cleaning liquid, the liquid discharge flow path
4 is opened and the cleaning liquid being discharged from the liquid discharge flow path 4 is made to
flow to the liquid supply flow path 3 by the non-illustrated pump, and thereby, the cleaning liquid being
discharged is supplied to the casing 1 again. In other words, by supplying the cleaning liquid by way of
the liquid supply flow path 3 and discharging th.e 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 a.s 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. [00211 By
filling the casing 1 with the cleaning liquid and circulating the  8 cleaning liquid by utilizing the liquid
supply flow path 3 and the liquid discharge flow path& the cleaning liquid also circulates inside the
washing tub 2 that rotates inside the casing 1. At this time, the cleaning liquid being discharged from
the liquid discharge flow path 4 may be purified and reused. by being provided with waste liquid
treatment such as filtration and the like. In addition, the air flow path 5 may be constructed so as to be
closed at the same time when the casing I. is filled with the cleaning liquid by being provided with an
air valve being equipped. with a float valve body, and the like. The air flow path 5 may also be
constructed so as to be used as a liquid discharge flow path after the casing 1 is filled with the
cleaning liquid. The air flow path 5 will be described hereafter in each of the embodiments.  [0022] The
cleaning liquid that fills the casing I may either be a water type of cleaning liquid or a non-water type of
cleaning liquid. For the water type of cleaning liquid, water or water being blended with a surface
acting agent is used. Contamination of water solubility can be washed off by this water type of cleaning
liquid. in addition, when a surface acting agent is blended, oily contamination can be washed off by
having the surface acting agent react chemically. On the other hand, as the non-water type of cleaning
liquid, a petroleum (hydrocarbon) solvent or an organic solvent and. the like are used. The non-water
type of cleaning liquid has characteristics that it can wash off oily contamination and that it has better
drying characteristic, being compared with the water type of cleaning liquid. 
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cleaning liquid by utilizing the liquid supply flow path B and the liquid
discharge flow path{, the cleaning liquid also circulates inside the washing
tub 2 that rotates inside the casing 1. At this time, the cleaning liquid being
discharged from the liquid discharge flow path 4 may be purified and reused
by being provided with waste liquid treatment such as filtration and the like.
In addition, the air flow path 5 may be constructed so as to be closed at the
same time when the casing 1 is filled with the cleaning liquid by being
provided with an air valve being equipped with a float valve body, and the
like. The air flow path 5 may also be constructed so as to be used as a liquid
discharge flow path after the casing 1 is filled with the cleaning liquid. The
air flow path 5 will be described hereafter in each of the embodiments.
ÍOOZZI The cleaning liquid that fills the casing 1 may either be a water type
of cleaning liquid or a non-water type of cleaning liquid. For the water type of
cleaning liquid, water or water being blended with a surface acting agent is
used. Contamination of water solubility can be washed off by this water type
of cleaning liquid. In addition, when a surface acting agent is blended, oily
contamination can be washed off by having the surface acting agent react
chemically. On the other hand, as the non'water type of cleaning liquid, a
petroleum (hydrocarbon) solvent or an organic solvent and the like are used.

The non'water type of cleaning liquid has characteristics that it can wash off
oily contamination and that it has better drying characteristic, being
compared with the water type of cleaning liquid.
[OOZ3] After finishing washing by circulating the cleaning liquid, which fills
the casing 1, with the liquid supply flow path 3 and the tiquid 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.

IOOZq'l In such a manner as described above, after the cleaning liquid fitls 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 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 i.s 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 I can be discharged. [0024] In such a manner as described above, after the cleaning liquid fills
the  casing 1, the washing article is washed by circulation of the cleaning liquid and rotation of the
washing tub 2. When, the washing of the washing article is completed, all the cleaning liquid filling the
casing 1 and circulating is discharged. At this time, the cleaning liquid to be discharged may be
purified and reused by being provided with waste liquid treatment such as filtration and the like. Then,
when the washing employs the water type of cleaning liquid which is blended with a surface acting
agent, the washing article is rinsed by circulation of water and rotation of the washing tub 2 after the
casing 1 is filled with water i.n the same manner as the behaviors of washing mentioned above. [0026]
In addition, for example, in a case where washing is performed with the casing 1 filled with a water
type of cleaning liquid after another washing is performed with the rasing 1 filled with a non-water type
of cleaning liquid, behaviors of the washing work process to be described hereafter are the same even
though washing is performed by using different kinds of cleaning liquid. In other words, the washing
work process that includes filling the casing 1 with the cleaning liquid, circulation of the cleaning liquid,
rotation of the washing tub 2, and discharge of the cleaning liquid from the casing 1 is repeated for
each of different kinds of the cleaning liquid. As a result, a plural of washing by using diffiEment kinds
of cleaning liquid and rinsing can be provided to the washing article [0026] 2. Construction of the
Washing Tub and Washing by Rotation of the Washing Tub   As mentioned above, by having the
washing tub 2 containing a washing article therein rotate inside the easing 1 that is filled with a
cleaning liquid, a pressure distribution is formed in the cleaning. liquid inside the washing tub 2.
Th.ereby, the washing article can be washed by a flow of the cleaning liquid inside the washing tub 2,
without being damaged.. In explaining the washing that utilizes the flow of the cleaning liquid, first of
all, the construction of the washing tub 2 that forms a flow for the cleaning liquid filling the casing 1 will
be described by referring to FIG, 2 through FIG. 4. [0021 As shown in FIG, 2, the washing tub 2 that is
constructed in a cylindrical form havin.g a rotating axis thereof inclined from a vertical direction to a
horizontal direction is formed in a basket that has one of bottom surfaces thereof provided with an
opening 21 which is opened. The 
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casing 1, the washing article is washed by circulation of the cleaning liquid

and rotation of the washing tub 2. When the washing of the washing article

is completed, all the cleaning liquid fiIling the casing 1 and circulating is
discharged. At this time, the cleaning liquid to be discharged may be purified

and reused by being provided with waste liquid treatment such as filtration
and the like. Then, when the washing employs the water type of cleaning

liquid which is blended with a surface acting agent, the washing article is

rinsed by circulation of water and rotation of the washing tub 2 after the

casing 1 is frlled with water in the same manner as the behaviors of the

washing mentioned above.

IOOZS] In addition, for example, in a case where washing is performed with
the casing 1 fiIIed with a water type of cleaning liquid after another washing

is performed with the casing 1 filled with a non-water type of cleaning liquid,

behaviors of the washing work process to be described hereafter are the same

even though washing is performed by using different kinds of cleaning liquid,

In other words, the washing work process that includes filling the casing 1

with the cleaning liquid, circulation of the cleaning liquid, rotation of the

washing tub 2, and discharge of the cleaning liquid from the casing 1 is

repeated for each of different kinds of the cleaning liquid. As a result, a

plural of washing by using different kinds of cleaning liquid and rinsing can

be provided to the washing article

loozel
2. Construction of the Washing T\rb and Washing by Rotation of the Washing

Tub

As mentioned above, by having the washing tub 2 containing a washing

article therein rotate inside the casing 1 that is frlled with a cleaning liquid,

a pressure distribution is formed in the cleaning liquid inside the washing

tub 2. Thereby, the washing article can be washed by a flow of the cleaning

liquid inside the washing tub 2, without being damaged. In explaining the

washing that utilizes the flow of the cleaning liquid, first of all, the

construction of the washing tub 2 that forms a fl.ow for the cleaning liquid
filling the casing 1 will be described by referring to FIG. 2 through FIG. 4.

[OOZll As shown in FIG. 2, the washing tub 2 that is constructed in a

cylindrical form having a rotating axis thereof inclined from a vertical

direction to a horizontal direction is formed in a basket that has one of

bottom surfaces thereof provided with an opening 21 which is opened. 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 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 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
circumferential direction on a cross section of the inside wall surface of the washing tub 2 that is
vertical to the rotating axis of the washing tub 2. [0028] As shown in FIG. 2, the concave and convex
curved surface 22 being provided to the inside wall surface of the washing tub 2 is formed by a curved
surface. This curved surface is formed by connecting concave and convex cross sections, that are
vertical to the rotating axis of the washing tub 2, continuously along the direction of the rotating axis of
the washing tub 2. Namely, concave portions 22a and convex portions 22b (See FIG. 3.) that have the
direction of the rotating axis of the washing tub 2 serve as the 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 is 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 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 he 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 I. and the opening 21
or may  be provided only on the bottom surface 24. Furthermore, the construction of the washing tub 2
is not limited to the construction, in. which the concave and convex curved surface 22 and the slits 23
are formed on the inside wall surface thereof alternatively. For example, the construction of the
washing tub 2 may be such as the concave and convex curved surface 22 is formed on all the
periphery of the inside wall surface of the washing tub 2 with the slits 23 being provided to a part of the
concave portions 22a (See FIG. 33. [00301 As shown in FIG. 3, in a washing tub 2 being constructed
in the above-mentioned manner, the concave and convex curved surface 22 is provided between the
slits 23 being adjacent in the circumferential direction of the washing tub 2, and the concave and
convex curved surface 22 has a plural of concave portions 22a and a plural of convex portions 22b
formed alternative]y. At this time, as shown. in FIG. 4, by making the change of the forms of the
bottoms 221 of the concave portions 22a, the tops 222 of the convex portions 22b and connecting
portions 22$ of the concave portions 22a to the convex portions 22h, respectively, be moderate, the
curved line of circumferential cross section of the concave and convex curved surface 22 is made to
he smooth. [0031] As a result, when the concave and convex curved surface 22 rotates along the
circumferential direction of the washing tub 2, it is possible to restrain a disturbance being given to a
flow for the liquid inside the concave portions 22a that is formed by the convex portions 22b. The
concave and convex curved surface 22 may be kilned so as to be of a same width for the
circumferential direction of the washing tub 2; and may have different width along the circumferential
direction of the washing tub 2, as shown in FIG. 3. In addition, the concave and convex curved surface
22 may be formed of a thin metal plate that is curved, and may be provided to the inside wall surface
of the washing tub 2 in. a form of a cylindrical basket which is provided with the slits 23. [0032] Then,
as shown in FIG. 2, in the washing tub 2, the rotating axis 25 of a driving mechanism 26 that rotates
the washing tub 2 is connected to the 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 puny and a belt
that transmit the rotation of the electric motor to the rotating axis 25. In addition, because the driving 
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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 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 direction of the rotating axis of the washing tub 2 that serves as the
Iongitudinal direction of the slit 23. Then, as shown in FIG. B, the concave

and convex curved surface 22 and the slits 23 are formed alternatively along
the circumferential direction on a cross section of the inside wall surface of
the washing tub 2 that is vertical to the rotating axis of the washing tub 2.

[OOZS] As shown in FIG. 2, the concave and. convex curved surface 22 beíng
provided to the inside wall surface of the washing twb 2 is formed by a curved
surface. This curved surface is formed by connecting concave and convex
cross sections, that are vertical to the rotating axis of the washing tub 2,

continuously along the direction of the rotating axis of the washing tub 2.

Namely, concave portions 22a and convex portions 22b (See FIG. 3.) that
have the direction of the rotating axis of the washing tub 2 serve as the
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, t}rre cleaning liquid inside the washing tub
2 is 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
23.

[OOZS] Additionally, in the construction of FIG. 2, tlne 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 tuh 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 I and the opening2r or may

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 I 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 tub 2 is washed or rinsed. The behaviors of the cleaning liquid and the relation between
the behaviors of the cleaning liquid and the washing article inside the washin.g tub 2 will be explained
briefly by referring to FIG. 3 and FIG-. 4, [0034] 'When the washing tub 2 rotates in the direction of an
arrow A shown in FIG, 4, for the rotating direction (Arrow A), the convex portion 22h behind 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 "EC 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  13 convex curved surface 22 is small. As a result, a
big flow along the rotating direction (Arrow A) that is formed by the rotation, of the concave and convex
curved surface 22 and swirling currents along the concave portions 22a and the convex portions 22b
are transmitted in a radial direction toward a central. axis of the washing tub 2. 
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be provided only on the bottom surface 24. Furthermore, the construction of
the washing tub 2 is not limited to the construction, in which the concave

and convex curved surface 22 and the slits 23 are formed on the inside wall
surface thereof alternatively. For example, the construction of the washing

tub 2 may be such as the concave and convex curved surface 22 is formed on

all the periphery of the inside wall surface of the washing tub 2 with the slits

23 being provided to a part of the concave portions 22a (See FIG. 3.).

[OOSO] As shown in FIG. 3, in a washing tub 2 being constructed in the

above'mentioned manner, the concave and convex curved surface 22 is
provided between the slits 23 being adjacent in the circumferential direction

of the washing tab 2, and the concave and convex curved surface 22 has a

plural of concave portions 22a and a plural of convex portions 22b formed

alternatively. At this time, as shown in FIG. 4, by making the change of the

forms of the bottoms 221 of the concave portions 22a, the tops 222 of the

convex portions 22b and connecting portions 223 of. the concave portions 22a

to the convex portions 22b, tespectively, be moderate, the curved line of

circumferential cross section of the concave and convex curved surface 22 ís

made to be smooth.

IOOSf] As a result, when the concave and convex curved surface 22 rctates
along the circumferential direction of the washing tub 2, it is possible to

restrain a disturbance being given to a flow for the liquid inside the concave

portions 22a that is formed by the convex portions 22b. The concave and

convex curved surface 22 may be formed so as to be of a same width for the

circumferential direction of the washing twb 2, and may have different width
along the circumferential direction of the washing tub 2, as shown in FIG. 3.

In addition, the concave and convex curved surface 22 may be formed of a

thin metal plate that is curved, and may be provided to the inside wall
surface of the washing tub 2 in a form of a cylindrical basket which is
provided with the slits 23.

IOOSZ] Then, as shown in FIG. 2, in the washing tub 2, the rotating axis 25 of

a driving mechanism 26 that rotates the washing tub 2 is connected to the

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

[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. As a result, for the cleaning liquid filling the washing tub 2, a pressure distribution is formed in a
radial direction from the inside wall surface to the rotating axis, and a washing article floats in the
cleaning liquid, based on the pressure distribution, In other words, by effects of the pressure
distribution and buoyancy that are generated in the cleaning the washing article inside the cleaning
liquid filling the washing tub 2 behaves 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 humping 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  14 cleaning liquid spreads, effects of washing and rinsing by the cleaning liquid
are enhanced, In addition, burdens, such as twist based on the flow of the cleaning liquid and impact
against the washing tub, are mitigated, which reduces a damage of the washing article being caused
by washing. [WM By having the washing tub 2 rotate, a pressure distribution is formed in the cleaning
liquid inside the washing tub 2, so that the washing article is spread and floats in the cleaning liquid.
As a result, the washing article can. be washed or rinsed. The rotation of the washing tub 2 for
washing or rinsing of the washing article may be performed by performing only rotation in a definite
direction continuously for a predetermined time, or may be performed by having the rotation in a
definite direction performed intermittently at an interval of a predetermined time. In other words, the
washing tub 2 may be rotated continuously for a definite time in the direction of normal rotation (or in
the direction of reverse rotation), or may repeat the time of rotation of the washing tub 2 in the direction
of normal rotation (or in the direction of reverse rotation) and the time of stoppage of rotation of the
washing tub 2 for a course of a definite time. Moreover, in a case of performing rotation of the washing
tub 2 for washing or rinsing intermittently, the direction of the rotation can be changed over to a
reverse direction for each rotation that starts intermittently. Namely, the time of rotation of the washing
tub 2 and the time of stoppage of rotation of the washing tub 2 may he repeated for a course of a
definite time; and for each of the time of rotation, the direction of rotation of the washing tub 2 may he
changed over between the direction of normal rotation and the direction of reverse direction. [0039] A
washing apparatus in accordance with each of the following embodiments commonly has the
construction of the washing apparatus that is 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] 
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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, 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.

[OOgg] 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 tub 2 is washed or rinsed. The behaviors of the
cleaning liquid and the relation between the behaviors of the cleaning liquid
and the washing article inside the washing tub 2 will be explained briefly by
referring to FIG. 3 and FIG. 4.

[OOg¿] When the washing tub 2 rotates in the direction of an arror'¡¡ A shown
in FIG. 4, for the rotating direction (Arrow A), the convex portion 22b behind
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 22amoves to the rotating direction (Arrow A). Howeveg at a location
inside the region "Rj'that is closer to the top 222 of the convex portion22b,
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.

[OOgf] 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) bv 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

[Embodiment I]    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 accordance 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 FIG, 1.), a washing apparatus is provided with a tank 31 that stores the cleaning liquid
temporarily; a pump 32 that sucks the cleaning liquid being stored in the tank 31; a pump suction side
pipe 33 that connects the tank $1. to the pump 32; a pump discharge side pipe $4 that connects the
pump 32 to the casing 1; and a control valve 35 that is installed to 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 33 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 I; 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  1.43 the cleaning liquid to the outside of the casing 1 by
way of the drain pipe 42, it is desirable that the liquid discharge flow path 4 is formed vertically under
the casing 1. 
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convex curved surface 22 is small. As a result, a big flow along the rotating
direction (Arrow A) that is formed by the rotation of the concave and convex

curved surface 22 and swirling currents along the concave portions 22a and

the convex portions 22b are transmitted in a radial direction toward a

central axis of the washing tub 2.

[OOS0] 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. As a result, for the cleaning liquid filling the washing tub 2, a

pressure distribution is formed in a radial direction from the inside wall
surface to the rotating axis, and a washing article floats in the cleaning

liquid, based on the pressure distribution. In other words, by effects of the

pressure distribution and buoyancy that are generated in the cleaning liquid,

the washing article inside the cleaning liquid filling the washing tub 2

behaves 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.

[OOSZ] 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, t}ne 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

[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 cleaning liquid. 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, the outside tube is provided with a hole for opening to the atmosphere, wherein the inside
diameter of the hole for opening to the atmosphere is smaller than the outside diameter of the float
valve body.  [00441 By being constructed as described hereinabove, when the air is discharged from
the casing 1 through the air flow path 5, the air is discharged to the outside air, passing through a gap
between the outside tube and the inside tube that construct the air valve 51. When the cleaning liquid
flows into the air flow path 5, the cleaning liquid flows into each of the outside and the inside tubes, but
the hole for opening to the atmosphere that is 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. [00451
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  17 with a control portion. 100 that receives
electrical signals from the liquid amount detection sensor 38 and the air valve 51, and controls driving
of the pump $2 and opening and closing of the control valves 35, 37, 46 and 47. In other words, when
the washing apparatus performs washing, 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, In addition, the control portion 100
controls opening and closing of the control valves 35, 37, 46 and 47 and determines a pipe to be
connected to the casing 1 so as to establish a flow path as well as controls driving of the pump 32, and
as a result, supply, discharge and circulation of the cleaning liquid is performed. [0047] (Control Flow
by Washing) 
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cleaning liquid spreads, effects of washing and rinsing by the cleaning liquid
are enhanced. In addition, burdens, such as twist based on the flow of the
cleaning liquid and impact against the washing tub, are mitigated, which
reduces a damage of the washing article being caused by washing.

[OOgg] By having the washing tub 2 rotate, a pressure distribution is formed
in the cleaning liquid inside the washing tub 2, so that the washing article is
spread and floats in the cleaning liquid. As a result, the washing article can

be washed or rinsed. The rotation of the washing tub 2 for washing or rinsing
of the washing article may be performed by performing only rotation in a

defrnite direction continuously for a predetermined time, or may be

performed by having the rotation in a definite direction performed
intermittently at an interval of a predetermined time. In other words, the
washing tub 2 may be rotated continuously for a defrnite time in the
direction of normal rotation (or in the direction of reverse rotation), or may
repeat the time of rotation of the washing tub 2 in the direction of normal
rotation (or in the direction of reverse rotation) and the time of stoppage of
rotation of the washing tub 2 for a course of a definite time. Moreover, in a
case of performing rotation of the washing tub 2 for washing or rinsing
intermittently, the direction of the rotation can be changed over to a reverse
direction for each rotation that starts intermittently. Namely, the time of
rotation of the washing tub 2 and the time of stoppage of rotation of the
washing tub 2 may be repeated for a course of a definite timei and for each of
the time of rotation, the direction of rotation of the washing tub 2 may be

changed over between the direction of normal rotation and the direction of
reverse direction.

[OOgg] A washing apparatus in accordance with each of the following
embodiments commonly has the construction of the washing apparatus that
is 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.

[oo¿o]

[Embodiment 1]

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 portion 100 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 casing 1 and for supplying the cleaning liquid to the tank 21 And the control valves 46 and
47 may either be opened or closed as long as the control valve 35 is closed. [00481 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.  18 [00491 When the
cleaning liquid is supplied to the tank 31 and stored in the tank 31, as described hereinabove, an
electrical signal from the liquid amount detection sensor 38 being provided inside the tank 31 is given
to the control portion 100, so as to detect the amount of the cleaning liquid inside the tank 31. Then,
based on the electrical signal from the liquid amount detection sensor 38, it is confirmed that the
amount of the cleaning liquid being stored in the tank 31 is sufficiently more than an amount of a total
of the capacity of the casing 1 and the capacity of the circulation path of the cleaning liquid for the
casing 1, that is formed by 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 4$ and the waste liquid treatment
portion discharge side pipe 45. In other words, based on an electrical signal from the liquid amount
detection sensor 38, it i.s confirmed whether or not the amount of the cleaning liquid being stored in
the tank 31 is sufficient enough for the cleaning liquid to fill, the casing 1 and circulate the casing 1.
[0050] 2. Filling of the Casing   Then, when the control portion 100 confirms by an electrical signal from
the liquid amount detection. sensor 38 that the cleaning liquid being' sufficient enough to fill the casing
1 and circulate is stored in the tank 319 the control portion 1.00 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 1.00 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. 
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Afirst 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
accordance 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 flow path being

illustrated in FIG. 5 is provided for filling the casing 1 with a cleaning liquid.

loo¿rl
(Construction of a Washing Apparatus)

As shown in FIG. 5, for the liquid supply flow path 3 (See FIG. 1.), a

washing apparatus is provided with a tank 31 that stores the cleaning liquid
temporarilyi a pump 32 lhat sucks the cleaning liquid being stored in the

tank 31i a pump suction side pipe 33 that connects the tank 31 to the pump

3% a pump discharge side pipe 34 that connects the pump 32 to the casing 1i

and a control valve 35 that is installed to 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 37i 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.

ÍOO+ZI For the liquid discharge flow path 4 (See FIG. 1.), are provided a

liquid discharge pipe 41 that is connected to the casing li a drain pípe 42

that branches from the liquid discharge pipe 41i waste liquid treatment
portions 43 and 44 that are connected to the liquid discharge pipe 41 and to

the drain pipe 42, respectivelyi a waste liquid treatment portion discharge

side pipe 45 that connects the waste liquid treatment portion 43 to the pump

32i 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

[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 bein.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 air being contained in 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, respectively, is
discharged to the outside air by way of the air valve 51 in the air flow path 5. Then, when the casing 1
is going to be full of the cleaning liquid, the cleaning liquid flows into the air flow path 5, and thereby,
the air valve 51 is closed by the cleaning liquid, which 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 casin.g :Lis 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 $5 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 FM. 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. 
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the cleaning liquid to the outside of the casing 1 by way of the drain pipe 42,
it is desirable that the liquid discharge flow path 4 is formed vertically under
the casing 1.

[OO¿g] 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 cleaning liquid. The air valve 51, for 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, the outside tube is provided with a hole for opening to the
atmosphere, wherein the inside diameter of the hole for opening to the
atmosphere is smaller than the outside diameter of the float valve body.

[OO++] By being constructed as described hereinabove, when the air is
discharged from the casing 1 through the air flow path 5, the air is
discharged to the outside air, passing through a gap between the outside
tube and the inside tube that construct the air valve 51. When the cleaning
liquid flows into the air flow path 5, the cleaning liquid flows into each of the
outside and the inside tubes, but the hole for opening to the atmosphere that
is 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.
[OO¿f] 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 fult of the
cleaning liquid.
[oo¿e] Furthermore, the washing apparatus shown in FIG. b is provided.

[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 flowing 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 cleaning liquid is interchanged between the outside and inside of the washing
tub 2. In other words, the cleaning liquid being supplied to the casing 1 flows to the washing tub 2
through the slits 23, and the cleaning liquid finishing washing the washing article inside the washing
tub 2 flows out of the washing tub 2 through the slits 23. [0055] Then, because the cleaning liquid is
supplied from the pump discharge pipe 34 and the casing 1 is full of the cleaning liquid, the cleaning
liquid inside the casing 1 is discharged to the liquid discharge pipe 41. The cleaning liquid being
discharged. to the liquid discharge pipe 41 from the casing 1 is supplied to the waste liquid treatment
portion 43, wherein the cleaning liquid is provided with regeneration treatment by filtration and the like
so that impurities including contamination are eliminated by washing. The cleaning liquid being
provided with regeneration treatment is discharged from the waste liquid treatment portion 43 to the
waste liquid treatment portion discharge side pipe 45, and then is supplied to the pump 32 by way of
the pump suction side pipe 33. [0056] As described hereinabove, the cleaning liquid can circulate for
the casing 1 by driving of the pump 32, opening of the control valve 47, and closing of the control
valves $5 and 46. At this time, when it is confirmed that the contamination of the cleaning liquid is
worsened, the opening of the control valve 47 may be decreased temporarily by the control portion
100, 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  21 circulation path of the cleaning liquid including the casing 1, the
contaminated cleaning liquid being discharged from the casing 1 is discharged from the drain pipe 42,
and a new non-contaminated cleaning liquid can be supplied from the tank 31. At this time, when the
contamination of the cleaning liquid flowing through. the circulation path including the casing 1 is
reduced, by the control portion 1005 the opening of the control valve 47 is increased again and at the
same time, the control valves 35 and. 4:6 are completely closed; and thereby washing of the washing
article continues by circulating the cleaning liquid. [0057] 4, Discharge of the Cleaning Liquid 
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with a control portion 100 that receives electrical signals from the liquid
amount detection sensor 38 and the air valve 51, and controls driving of the

pump 32 and opening and closing of the control valves 35, 37,46 and 47.In
other words, when the washing apparatus performs washing, 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. In addition, the control portion 100

controls opening and closing of the control valves 35, 37, 46 and 47 and

determines a pipe to be connected to the casing 1 so as to establish a flow
path as well as controls driving of the pump 32, and as a result, supply,

discharge and circulation of the cleaning liquid is performed.

[oo¿z]
(Control Flow by Washing)

l.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
portion 100 supplies a control signal to the control valve 35 and the pump 32,

respectively, by which the control valve 35 is closed and the pump 32 stops.

Then, by having the control portion 100 provide a control signal to the

control valve 37, the control valve 37 is opened, and thereby, the cleaning

Iiquid 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 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

Iong as the control valve 35 is closed.

[OO¿g] 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. AIso,

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.

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 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 $2, and opens the control
valve 4:6. 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 i.s 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.  22 in case of taking out of the washing article being
contained in the washing tub 2, a worker opens the door of the casing 1 to take out of the washing
article. 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. For example, in a
case in which the washing article is to be rinsed after being washed, when the cleaning liquid is
discharged from the casing 1 in such a manner as mentioned above, the cleaning liquid is discharged
from the tank 31, too- Then, same as mentioned above, first, water being employed as the cleaning
liquid is supplied to the tank 31 from the tank supply pipe 36. Subsequently, water is supplied to the
casing 1 by driving the pump 32, and after water fills the circulation path including the casing 1, the
washing tub 2 rotates so as to perform rinsing with the water circulating. When the rinsing finishes, the
water being used for rinsing is discharged from the casing 1 by the drain pipe 42. [0060] As described
hereinabove, the washing apparatus in accordance with 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
in supplying the cleaning liquid to the casing 1 and discharging the cleaning liquid from the casing 1.
[0061] Embodiment 2 
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[OO¿g] When the cleaning liquid is supplied to the tank 31 and. stored in the
tank 31, as described hereinabove, an electrical signal from the liquid
amount detection sensor 38 being provided inside the tank 31 is given to the
control portion 100, so as to detect the amount of the cleaning liquid inside
the tank 31. Then, based on the electrical signal from the liquid amount
detection sensor 38, it is confirmed that the amount of the cleaning liquid
being stored in the tank 31 is sufficiently more than an amount of a total of
the capacity of the casing 1 and the capacity of the circulation path of the
cleaning liquid for the casing 1, that is formed by the pump 32, tlne pump
suction side pipe 33, the pump discharge side pipe 34, the liquid discharge
pipe 4I, the waste liquid treatment portion 43 and the waste liquid
treatment portion discharge side pipe 45. In other words, based on an
electrical signal from the liquid amount detection sensor 38, it is confrrmed
whether or not the amount of the cleaning liquid being stored in the tank 31

is sufficient enough for the cleaning liquid to fill the casing 1 and circulate
the casing 1.

loosol
2. Filling of the Casing

Then, when the control portion 100 confirms by an electrical signal from
the liquid amount 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 , tlne 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 tiquid 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.

IOOSf] 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

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. [00621 (Construction of a
Washing Apparatus)  23   Being different from the washing apparatus in accordance with the first
embodiment (See FIG. 53, in a washing apparatus in accordance with the present embodiment, a tank
31 is included in the circulation path of the cleaning liquid to be circulated for the casing 1, and the
liquid discharge pipe 41 and the drain pipe 42 are installed to other locations of the casing 1. Tn other
words, as shown in FIG. 6, in the washing apparatus in accordance with the present embodiment, the
pump discharge side pipe 34, the liquid discharge pipe 41, the drain pipe 42 and the air flow path 5 are
connected to the casing 1. As a result, the cleaning liquid is supplied to the casing 1 by the pump
discharge side pipe 34, and the cleaning liquid is discharged by the liquid discharge pipe 41 and the
drain pipe 42, so that the air is sucked and discharged by the air flow path 5. [00631 The washing
apparatus mentioned above is provided with the liquid supply pipe 61 that is connected to the pump
discharges side pipe 342 instead of the tank supply pipe 36 (See FIG. 5.), As a result, the cleaning
liquid is 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 fora 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 $3, [00(341 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  
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subsequently is supplied to the casing 1 by way of the pump discharge side

pipe 34. The cleaning liquid being 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, the waste liquid treatment portion 43 and the waste liquid
treatment portion discharge side pipe 45 arc full of the cleaning liquid, the

casing 1 is full of the cleaning liquid. At this time, the air being contained in
the casing 1, the pump 32, t};.e pump suction side pipe 33, the pump

discharge side pipe 34, the liquid discharge pipe 4I, the waste liquid
treatment portion 43 and the waste liquid treatment portion discharge side

pipe 45, respectively, is discharged to the outside air by way of the air valve

51 in the air flow path 5. Then, when the casing 1 is going to be full of the

cleaning liquid, the cleaning liquid flows into the air flow path 5, and thereby,

the air valve 51 is closed by the cleaning liquid, which prevents the cleaning

liquid from leaking from the air flow path 5.

IOOSZ] 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 fuII 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.

loosgl
3. Washing Process

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

air valve 51 that the casing 1 is fuII 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 ís 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.

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 64 is 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 the casing 1 vertically. Namely; by having the liquid discharge pipe 41 installed to the
upper side of the casing 1, the cleaning liquid flows from the liquid, discharge pipe 41 to the tank 31
when the casing 1 is full of the cleaning liquid. In addition, by haying the drain pipe 42 installed to the
lower side of the casing 1, the cleaning liquid can be discharged easily from the casing 1 through the
drain pipe 42 when the cleaning liquid is discharged from the piping system of the washing apparatus,
[0066] It is desirable that the liquid discharge pipe 64 is connected 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 he 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 th.e 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 $8, and outputs control signals to the
control valves 46, 62, 63, 67 through 9 and the pump 32. [0068]  
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[OOS¿] 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 flowing 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 cleaning liquid is interchanged between the outside
and inside of the washing twb 2.In other words, the cleaning liquid being
supplied to the casing 1 flows to the washing twb 2 through the slits 23, and
the cleaning liquid frnishing washing the washing article inside the washing
tub 2 flows out of the washing tub 2 through the slits 23.

IOOS5] Then, because the cleaning liquid is supplied from the pump
discharge pipe 34 and the casing 1 is full of the cleaning liquid, the cleaning
liquid inside the casing 1 is discharged to the liquid discharge pipe 41. The
cleaning liquid being discharged to the liquid discharge pipe 41 from the
casing 1 is supplied to the waste liquid treatment portion 43, wherein the
cleaning liquid is provided with regeneration treatment by filtration and the
like so that impurities including contamination are eliminated by washing.
The cleaning liquid being provided with regeneration treatment is
discharged from the waste liquid treatment portion 43 to the waste liquid
treatment portion discharge side pipe 45, and then is supplied to the pump
32by way of the pump suction side pipe 33.

IOO5A] As described hereinabove, the cleaning liquid can circulate for the
casing 1 by driving of the pump 32, opening of the control valve 47, and
closing of the control valves 35 and 46. At this time, when it is confirmed that
the contamination of the cleaning liquid is worsened, the opening of the
control valve 47 may be decreased temporarily by the control portion 100,

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 tighti or an
electrical sensor that measures the contamination by measuring an electric
conductivity or an electric resistivity of the cleaning liquidi or a PH sensor
that measures the PH of the cleaning liquid, and the like. As a result, for the

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 close 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 th.e casing 1. is full of the cleaning liquid, the air valve 51 is closed that is provided to the
air flow path 5 discharging the air inside the casing 1. As a result, the control portion 100 to which an
electrical signal from the air valve 51 is supplied confirms that the air valve 51 is closed. Thereby, the
control portion 100 recognizes that the casing 1 is full of the cleaning liquid, and closes the control
valve 69 by giving the control valve 69 a control signal, and subsequently, the control valve 68 is
opened by giving a control signal to the control valve 68. Consequently, the cleaning liquid continues
to be supplied through the liquid supply pipe 61, and thereby the cleaning liquid overflowing from the
casing 1 i.s supplied to the tank 31 by way of the liquid discharge pipe 41. At this time, the opening of
the control valves 63 and 68, respectively, is adjusted, which prevents the flow of the cleaning liquid, to
be supplied from the liquid supply pipe 61 from becoming less than the flow of the cleaning liquid to be
discharged from the liquid discharge pipe 41. As a result, the casing 1 can maintain the condition that
the casing I. is full of the cleaning liquid. [0070] By having the control valve 68 opened in the
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 i.s blended in the tank 31 after
supplying the water to the casing 1 and the tank 31.  26 [00711 When the cleaning liquid is stored in
the tank 31 as described above, the amount of the cleaning liquid being stored in the tank 31 is
detected by having the control portion 100 supplied with an electrical signal from the liquid amount
detection sensor 38 being installed inside the tank 31. When the control portion 100 determines by the
electrical. sign.a.1 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, the control valve 69
is opened by giving a control signal to the control valve 69. Subsequently, after the control portion 100
gives a control signal to the control valve 62 so as to open the control valve 62, a control signal is
given to the pump 32 so as to drive the pump 32, [0072] By having the pump 32 driven in the
ahove-mentioned manner, the cleaning liquid flowing into the pump 32 from the tank 31 by way of the
waste liquid treatment portion 66 is supplied to the casing 1 again, and thereby, 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 i.s 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, [00731 
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circulation path of the cleaning liquid including the casing 1, the

contaminated cleaning liquid being discharged from the casing 1 is
discharged from the drain pipe 42, and a new non-contaminated cleaning

liquid can be supplied from the tank 31. At this time, when the

contamination of the cleaning liquid flowing through the circulation path

including the casing 1 is reduced, by the control portion 100, the opening of
the control valve 47 is increased again and at the same time, the control
valves 35 and 46 arc completely closedi and thereby washing of the washing
article continues by circulating the cleaning liquid.
looozl
4. Discharge of the Cleaning Liquid

Then, 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 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 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.

[OOfg] 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 fi.Itration
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.

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

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.
At this time, in the washing tub 2, by rotation thereof, the cleaning liquid inside the washing tub 2 and
the cleaning liquid outside the washing tub 2 are replaced by slits 23 (See FIG. 23, and the cleaning
liquid inside the washing tub circulates. [0074] The casing 1 being provided with the washing tub 2
therein is supplied with the cleaning liquid, being pumped up from the tank 31 by the pump 32, from
the pump discharge side pipe 34. The cleaning liquid performing washing is discharged from the
casing 1 through the liquid discharge pipe 41. The cleaning liquid being discharged from the casing 1
through the liquid discharge pipe 4lis sent to the tank 31, and stored in the tank 31 temporarily. Then,
the cleaning liquid inside the tank 31 i.s supplied to the waste liquid treatment portion 66 by way of the
liquid discharge pipe 61, and therein, the cleaning liquid is supplied with regeneration treatment. After
impurities in the cleaning liquid are eliminated 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 h.a.ving 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, heca.use 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 Bow
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 front 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  
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in case of taking out of the washing article being contained in the washing
tub 2, a worker opens the door of the casing 1 to take out of the washing
article. 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. For

example, in a case in which the washing article is to be rinsed after being
washed, when the cleaning liquid is discharged from the casing 1 in such a
manner as mentioned above, the cleaning liquid is discharged from the tank
31, too. Then, same as mentioned above, first, water being employed as the
cleaning liquid is supplied to the tank 31 from the tank supply pipe 36.

Subsequently, water is supplied to the casing 1 by driving the pump 32, and
after water frlls the circulation path including the casing 1, the washing tub
2 rotates so as to perform rinsing with the water circulating. When the
rinsing finishes, the water being used for rinsing is discharged from the
casing 1 by the drain pipe 42.

[OOAO] As described hereinabove, the washing apparatus in accordance with
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

in supplying the cleaning liquid to the casing 1 and discharging the cleaning
liquid from the casing 1.

looe rl
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.

looozl
(Construction of a Washing Apparatus)

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 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.
I00771 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 1.00 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. [00781 Then, when the contamination of the
cleaning liquid flowing through the circulation path including the casing 1 is reduced, the control portion
1001 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 th.e contaminated cleaning liquid being discharged from the casing 1 is
discharged by way of the tank 31 and the drain pipe 65. I00791 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 casin.g 1 after detecting the completion of the washing
process. In other  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. 
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Being different from the washing apparatus in accordance with the frrst
embodiment (See FIG. 5.), in a washing apparatus in accordance with the

present embodiment, a tank 31 is included in the circulation path of the

cleaning liquid to be circulated for the casing 1, and the liquid discharge pipe

41 and the drain pipe 42 are installed to other locations of the casing 1. In
other words, as shown in FIG. 6, in the washing apparatus in accordance

with the present embodiment, the pump discharge side pipe 34, the liquid
discharge pipe 41, the drain pipe 42 and the air flow path 5 are connected to

the casing 1. As a result, the cleaning liquid is supplied to the casing 1 by the

pump discharge side pipe 34, and the cleaning liquid is discharged by the

Iiquid discharge pipe 41 and the drain pipe 42, so that the air is sucked and

discharged by the air flow path 5.

[OO0g] The washing apparatus mentioned above is provided with the liquid
supply pipe 61 that is connected to the pump discharges side pipe 34, instead

of the tank supply pipe 36 (See FIG. 5.). As a result, the cleaning liquid is

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.

[OOA¿] In addition, the washing apparatus shown in FIG. 6 has the drain
pipe 42 directly connected to the casing li 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

[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 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 agaim [00811 Bein.g different from th.e 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. A.s 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]  30 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, foos31 (Construction, of a Washing Apparatus) 
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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 64 is installed between the branch to the drain
pipe 65 and the waste liquid treatment portion 66.

[OOAS] 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 the casing 1 vertically. Namely,

by having the liquid discharge pipe 41 installed to the upper side of the
casing 1, the cleaning liquid flows from the liquid discharge pipe 41 to the
tank 31 when the casing 1 is fuII of the cleaning liquid. In addition, by having
the drain pípe 42 installed to the lower side of the casing 1, the cleaning
liquid can be discharged easily from the casing 1 through the drain pipe 42

when the cleaning liquid is discharged from the piping system of the washing
apparatus.

[OO6G] It is desirable that the liquid discharge pipe 64 is connected to the
Iower 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.

[ooez]
(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.

looasl

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  iy of the air
inlet and outlet pipe 52 and the tank 31. in addition, although the details will be described hereafter,
after the easing 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. [00841 (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 6L 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 elcaning  31 liquid, [00851 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 easing 1 is full of the cleaning liquid, 
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1. Fillingof 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 close

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.

[OO0g] Then, when the casing 1is full of the cleaning liquid, the air valve 51

is closed that is provided to the air flow path 5 discharging the air inside the

casing 1. As a result, the control portion 100 to which an electrical signal

from the air valve 51 is supplied confirms that the air valve 51 is closed.

Thereby, the control portion 100 recognizes that the casing 1 is full of the

cleaning liquid, and closes the control valve 69 by giving the control valve 69

a control signal, and subsequently, the control valve 68 is opened by giving a

control signal to the control valve 68. Consequently, the cleaning liquid
continues to be supplied through the liquid supply pipe 61, and thereby the

cleaning liquid overflowing from the casing 1 is supplied to the tank 31 by

way of the liquid discharge pipe 41. At this time, the opening of the control

valves 63 and 68, respectively, is adjusted, which prevents the flow of the

cleaning liquid to be supplied from the liquid supply pipe 61 from becoming

less than the flow of the cleaning liquid to be discharged from the liquid
discharge pipe 41. As a result, the casing 1 can maintain the condition that
the casing 1 is full of the cleaning liquid.

IOOZO] By having the control valve 68 opened in the 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.

[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 amount 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 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 th.e 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 easing 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.  32 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 How 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 $1 by the pump 32 is supplied from the pump discharge side pipe 34, and at dm same time, the
cleaning liquid finishin.g washing is discharged from the liquid discharge pipe 41 and the air inlet and
outlet pine 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 tan..k 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 iyashinF4 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 
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IOOZf] When the cleaning liquid is stored in the tank 31 as described above,

the amount of the cleaning liquid being stored in the tank 31 is detected by
having the control portion 100 supplied with an electrical signal from the
liquid amount detection sensor 38 being installed inside the tank 31. When
the control portion 100 determines by the 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,
the control valve 69 is opened by giving a control signal to the control valve
69. Subsequently, after the control portion 100 gives a control signal to the
control valve 62 so as to open the control valve 62, a control signal is given to
the pump 32 so as to drive the pump 32.

IOOIZ] By having the pump 32 driven in the above-mentioned manner, the
cleaning liquid flowing into the pump 32 from the tank 31 by way of the
waste liquid treatment portion 66 is supplied to the casing 1 again, and
thereby 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 tiquid amount
detection sensor 38.

loozgl
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

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 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
th.e 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. [00921 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 i.n 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.
[00931 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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above-mentioned washing of a washing article is performed. At this time, in
the washing tub 2,by rotation thereof, the cleaning liquid inside the washing

tub 2 and the cleaning liquid outside the washing tub 2 are replaced by

slits 23 (See FIG. 2.), and the cleaning liquid inside the washing tub

circulates.

lOOl+l The casing 1 being provided with the washing tub 2 therein is

supplied with the cleaning liquid, being pumped up from the tank 31 by the

pump 32, from the pump discharge side pipe 34. The cleaning liquid
performing washing is discharged from the casing 1 through the liquid
discharge pipe 41. The cleaning liquid being discharged from the casing 1

through the liquid discharge pipe 41is sent to the tank 31, and stored in the

tank 31 temporarily. Then, the cleaning liquid inside the tank 31 is supplied

to the waste liquid treatment portion 66 by way of the liquid discharge pipe

64, and therein, the cleaning liquid is supplied with regeneration treatment.

After impurities in the cleaning liquid are eliminated by the regeneration

treatment, the cleaning liquid is sent to the pump 32 by way of the pump

suction side pipe 33.

IOOZ5] 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.

[OOZ6] 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 is

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 I to the tank 31, as an air flow path. As a result, because the casing I 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 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. 10095] 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 embodnia.ent, 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 I are controlled. However, the control of the new amount of the cleaning liquid to
he 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  35 
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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 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.

[OOZZ] 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 frrst 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.

IOOZS] Then, when the contamination of the cleaning tiquid 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 arc 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.

loozgl
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 fiiling
the casing 1 after detecting the completion of the washing process. In other

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 addition, 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
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 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 i.o0991 Casing 9Washing tub Liquid supply flow path 4Liquid
discharge flew path 
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words, same as the frrst 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.

[OO8O] 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 66

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 l 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

Iiquid that is different from the cleaning liquid being used in the

aforementioned washing, the above-mentioned washing process is performed

again.

[OOgf] 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.
[oosz]

5Air flow path 21Opening 22Concave and convex curved surface 29aConcave portion 22bConvex
portion. 23Slit 24Bottom surface 25Rotating axis 26Driving mechanism 
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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.

loossl
(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 l 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.

loos¿l
(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

31Tank $2Pump 33Pump suction side pipe 34Pump discharge side pipe $5 and $7Control valves  36
36Tank supply pipe 38Liquid amount detection sensor 
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liquid.
IOOSS] While the cleaning liquid is filling the casing 1 in the

above'mentioned manner, the air inside the casing I 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.

IOOSA] 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

Iiquid 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.

[OOAZ] 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

41Liquid discharge pipe 42Drain pipe 43 and 44Waste liquid treatment portions 45Waste liquid
treatment portion discharge side pipe 46 and 47Control. valves 51Air valve 52Air inlet and outlet pipe
61Liquid supply pipe 62 and 63Control valves 
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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.

[OOSS] 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.

loosgl
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 twb 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
Iiquid is sent to the pump 32by way of the pump suction side pipe 33.

IOOSO] 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

64Liquid discharge pipe Drain pipe 66Waste liquid treatment portion 67 through 69 Control valves
100Control portion 221Bottom 222lbp 223Connecting portion  
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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.

[OOgf] 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

Iiquid in the circulation path may be discharged by way of the tank 31 and

the drain pipe 65.

loogzl
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 arc 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.

[OOgg] 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

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 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; 
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promoted.

[OOg+] 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 1 to the tank 31,

as an air flow path. As a result, because the casing 1 can be opened to the
atmosphere by way of the tank 31 being opened to the atmosphere and the
air inlet and outlet pipe 62, 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.

[OOgf] 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 62, 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.

IOOSA] 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.

[OOSZ] 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

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 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 a.t a same time, the washing tub is rotated so as to
start washing of the washing article.  38 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; 
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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 addition, 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 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
[OOSS] 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

looggl
1

2

3

4

5

2T

22

22a

22b

23

24

25

26

31

32

33

34

35 and 37

Casing

Washing tub
Liquid supply flow path
Liquid discharge flow path
Air flow path

Opening

Concave and convex curved surface

Concave portion

Convex portion

slir
Bottom surface

Rotating axis

Driving mechanism

Tank
Pump

Pump suction side pipe

Pump discharge side pipe

Control valves

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. 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, 
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38

4L

42

43 and 44

46

46 and 47

51

52

61

62 and 63

64

65

66

67 through 69

100

22I
222

223

36

Tank supply pipe

Liquid amount detection sensor

Liquid discharge pipe

Drain pipe

Waste liquid treatment portions

Waste liquid treatment portion discharge side pipe

Control valves

Air valve
Air inlet and outlet pipe

Liquid supply pipe

Control valves

Liquid discharge pipe

Drain pipe

Waste liquid treatment portion
Control valves

Control portion
Bottom
Top

Connecting portion

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.
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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 thereini
a casing that covers the washing tub and is filled with a cleaning

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

casingi

a liquid discharge flow path that discharges the cleaning liquid from

the casingi

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

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 liquidi

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 casingi and

a pump that sends out a cleaning liquid from the liquid discharge

flow path to the liquid supply flow pathi
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 pathi 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 tubi

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 circumferentiallyi 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 liquidi and

wherein, after the detection portion detects that the casing is frlled
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 connectedi

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 liquidi 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.


