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APPLICATION FOR A PATENT OR PATENT OF ADDITION

No. 32365/89
In support of the applicatiop’made by . JUNKOSHA CO., LTD.

for a patent for an invention entitied CLEANING APPARATUS

|
I/We, Mr. Hajime Kaibe
Jdunkosha Co., Ltd.
——25~25;-Miyasaka-2=chomre -
— ~Setagaya-ku . SO .
Tokyo 156, Japan

do solemn!y and sincerely declare as follows:—

1. | am/we are the applicant(s) for the patent, or authorised by the abovementioned applicant
to make this declaration on its behalf.

2. The basic application(s) as defined by Section 141 of the Act was/were made in the following
country or countries on the following date(s) by the following applicant(s) namely:-

in __Japan on _22nd April 1988
by . Junkosha Co., Ltd.

in on _ 19
by

3. Thesaid basic application(s) was/ware thefirst application(s) made ina Convention country
in respect of the invention the subject of the application.

4. The actual inventor(s) of the said invention is/are

Juji Akiba, 1-27-202, 494 Shimo-Kayama, Hitaka-machi,

Iruma-qun, Japan; _
Hiroyuki Sugibuchi, N-306 Kotesashi-Hights, 3-16
Kotesashi-machi, Tokorozawa-shi, Japan

5. Thefacts upon which the applicant(s) is/are entitled to make this application are as follows:-

. _The said applicant is the assignee of the said

inventors

—

DECLARED at _Tokyo, Japan this”_2U_day of 19 _89

. April
JUNKOV 7) D.
!
v SV S et
Hajime Kaibe
President
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(30) Priority Data

(31) Number (32) Date {33) Country

63-53472 22.04.88 JP JAPAN

(43) Publication Date : 26.10.89
(44) Publication Date of Accepted Application : 29.11.90
(71) Applicant(s)

' UNKOSHA CO., LTD.

(72) Inventor(s)
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(74) Attorney or Agent

GRIFFITH HACK & CO, GPO Box 1286K, MELBOURNE ViC 3001

(563 Prior Art Documents
GB 2042208
JP 5262964

{87) Claim
1. Cleaning apparatus for cleaning an object
comprising a cleaning tank which is adapted to accommodate

~ a .cleaning sglution and the object, =2nd fluid supply means

for supplying a fluid containing air which, in use, is
injected as hubbles into saild cleaning solution, the fluid
striking the objact, said f£iuid supply means supplying the
fluid at a high veloeciry and with sufficient force such
that said air bubbles burst upon striking the object,
thereby producing shock waves, which create excitation of
vibration in the object, the combined effect of which
provides thorough cleaning of the object.
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\TEANING APPARATUS

The following statement is a full descrxption of this invention
including the best method of performing it known to mes:-
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BACKGROUND OF THE INVENTION

‘I‘'ne present invention relates to cleaning apparatus.

Where objects are to be cleaned, various types of cleaning apparatus
have been used depending upon the type of object that is to be cleaned and the
degree of cleaning that is desired.

For er»umple, ultrasonic cleaning apparatus has conventionally been used
in cases where a fluid detecting element of the type disclosed in Japanese
Patent Publication (Kokoku} No. 59-47256 is to be cleaned. In that publication,
the fluid detecting element comprises a pair of conductors which are separated
by continuously porous, expanded polytetrafluoroethvlene (EPTFE) containing a
conducting substance which is sandwiched between the conductors. This fluid
detecting element is utilized, for example, as an oil leakage sensor. Speci-
fically, the abovementioned resin exhibits an increase in insulation resistance
when the resin is permeated by an oii, such as heavy oil or gasoline. This
electrical change is detected by a detector which is ~>nnected %o the
abovementioned conductors, so that the presence or absence of oil leakage is
determined electronically. Such an oil leakage sensor must be regenerated by
cleaning after it has detected oil leakage, or periodically when the sensor is
used over a long period of time even if no oil leakage is detectid. In the past,
an ultrasonic cleaning apparatus of the type mentioned abeve has been used for
such cleaning.

However, oil .leakage sensors of the type mentioned above include
sensors of various shapes and sizes. Accordingly, in cases where, for example,
a long oil leakage sensor is to be ultrasonically cleaned, a large ultrasonic
cleaning apparatus capable of accomodating this sensor is required. However,

a conventional large ultrasonic cleaning apparatus is extremely expensive.



Accordingly, there exists a demand for inexpensive
cleaning apparatus which has cleaning thoroughness
comparable to that of ultrasonic cleaning apparatus.

The present invention was designed in light of the
technical problems associated with conventional cleaning
apparatus.

SUMMARY OF THE INVENTION
According to the present invention there is

provided a cleaning apparatus for cleaning an object

comprising a cleaning tank which is adapted to accomodate a
. cleaning solution and the object, and fluid supply means
for supplying a fluid containing air which, in use, is
injected as bubbles into said cleaning solution, the fluid
¢ striking the object, said fluid supply means supplying the
0% & fluid at a high velocity and with sufficient force such
ao,-' that said air bubbles burst upon striking the object,
thereby producing shoc¢k waves, which create excitation of
vibration in the object; the combined effect of which
provides thorough cleaning of the object.
RITTS Said fluid may be air. Alternatively said fluid
may be a cleaning solution. It is preferred that the
o’ cleaning solution is either xylene or methyl ethyl ketone.

BRIEF DESCRIPTION OF THE DRAWINGS
In order that the present invention may be more

. ev, fully understood, an embodiment of the invention will be
described by way of example only in which the accompanying
drawing is an exploded perspective view, partly broken
away, of the cleaning apparatus of an embodiment of the
invention.

DETAILED DRESCRIPTION OF A PREFERRED
EMBODIMENT WITH REFERENCE TO A DRAWING
Referring to the drawing, cleaning apparatus 1 is

provided comprising a cleaning tank 3 which accomodates a
cleaning solution and an object to be cleaned, and fluid

supply
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means for supplying a fluid containing air which is injected as bubbles into the
clemﬁ;gms‘olution, the fluid striking the object to be cleaned. The fluid supply
means supplies the fluid at a high velocity and with sufficient force that the
air bubbles burst upon striking the object, thereby producing shock waves,
including ultrasonic waves, which provides thorough cleaning of the object. The
fluid may be air or a cleaning solution. The cleaning solution preferavly is
Xylene or methyl ethyl ketone.

~More—spevifieaty—the—essemee—of The present invention is a cleaning
apparatus which is characterized by the fact that the apparatus is equipped
with (a) a cleaning tank which accomodates a cleaning solution and the object
to be cleaned, and (b) a fluid supply means v hich supplies a fluid containing air
that is released into the clezning solution so that it strikes the object that is
to be cleaned in the cleaning tank.

The air that is released into the cleaning solution forms air bubbles,
wnich strike the object that is to be cleaned in the cleaning solution with
sufficient force that they burst. When these air bubbles burst, shock waves,
including ultrasonic waves, are generated, and these waves excite a vibration
in the object wnat is to be cleaned. The cleaning solution is thus agitated by
the fluld containing alr that is released into the cleaning solutior. so that the
cleaning solution is constantly in fluid motion. As a result, these two effects
act in combination so that the object that is to be cleaned can be cleaned with
extreme thoroughness.

One example of application of the present invention will be described

with reference to the accompanying drawing.
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'I‘h:«@r.;inci.pal con_stitdent- elements of the cleaning apparatus 1 are a
supporting cart 2, a cleaning tank 3 and a compressor including fluid supply
means 4,

The supporting cart 2 éons.ists of a base- 2b which is equipped with
wheels 2a so that it is free to move, A .pair of supports 2c are installed upright
facing each other on the tbp surface of the base 2b. in ordc_er to support the
cleaning tank 3.

The cylindrical cleaning tank 3 preferably is inade of stainless steel, is
open at the top and is supported by the supports éc so that the tank 3 is free

to rotate about a diameter of the tank as the axis of rotation. The _axis of

rotation is positioned at a point above the midpoint on the axial line of the.

cleaning tahk 3, so that when the cleaning tank 3 is in a state of natural rest,

the open end of the tank is positioned at the top as shown in the figure. Xylene

« is a preferred cleaning solution § and is accomodated in the cleaning tank 3 as

an oil solvent.

The compressor 4 is _installed on the base 2b of the supporting cart 2.

« Tube 4a, which 'prel‘efably is made of Teflon® fluorocarbon resin and which is

connected to the compressor 4, is inserted into the cleaning tank 3, and the tip
of this tube 4a ié fastened to the bottom of the Interior of the cleaning tank
3 so that the tip points upwardly. |

In the figure, basket 6, preferably a mesh made of stainless steel, is
used when an oil leakage sensor or 6thet' ob_ject to be cleaned 7 is inserted into
the cleaning tank 3. Specific__:ally_. the oil leakage sensor 7 is accomodated
inside the mesh basket 6, ﬁnd is inserted into the cleaning tank 2 along with

the mesh basket 6. A flange 6a at the upper end of the mesh busket 6 catches

3N



on the upper edge of the cleaning tank 3, so that the oil leakage sensor 7 is
suspended inside the cleaning tank 3, and so that the sensor 7 is submerged in
the xylene cleaning solution 5.

As described above, the oil leakage sensor 7 may comprise a pair of
conductors 7a, 7b and a continuously porous EPTFE separator 7c containing a
conductive substance interposed between the conductors.

In a cleaning apparatus 1, constructed as described above, the oil
leakege sensor 7 is accomodated inside the cleaning tank 3 and submerged in
xylene cleaning solution 5 as described above, and the compressor 4 is started.
Compressed air or other fluid containing air fed from the compressor 4 passes
through tube 4a and is continuously released into the xylene cleaning solution
5 as air bubbles from the tip of the tube inside the cleaning tank 3. Because
compressed air Is thus continuously released into the xylene cleaning solution
5, the xylene cleaning solution 5 inside the cleaning tank 3 is constantly in &
state of highly agitated fluid motion. The air bubbles released into the xylene
cleaning solution 5 rise and strike the ofl leakage sensor 7 with sufficient force
that they burst. Shock waves, including ultrasonic waves, are generated at this
point, and these waves excite a vibration in the oil leakage sensor 7.

As a result of a synergistic effect of the fluid motion of the xylene
cleaning solution 5 and the excitation of vibration in the oil leakage sensor 7,
the oil permeating the oil leakage sensor 7 is dissolved in the xylene cleaning
solution 5, so that the oll leakage sensor 7 is cleaned and regenerated to
approximatuly the same degree as when a similar cleaning is performed using

a conventional ultrasonie cleaning apparatus,
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Thus, although the cleaning apparatus 1 sreardifg=to=thesinvention has
an extremely simple structure, the apparatus has a cleaning efficiency and
thoroughness which is approximately the same as that of an ultrasonic cleaning
apparatus. Compared to an ultrasonic cleaning apparatus, the cleaning
apparatus 1 is extremely inexpensive, and this reduced expense becomes more
pronounced as the size of the apparatus required increases.

The present invention is not limited to the above example. Various
configurations may be employed. For example, in the above example, the fluid
containing air consisted only of air. However, this fluid could also be a
cleaning solution containing air bubbles, In such case, the fluid supply means
used would be a pump, The cleaning apparatus of the present invention could
also be applied to various other objects besides oil leakage sensors, and the
cleaning solution used could be a cleaning agent other than xylene, for example,
methyl ethyl ketone. o todioneck 0

As described above, thelpresent invention makes it possible to obtain a
very inexpensive cleaning apparatus which has a simple structure, but whici; has
a cleaning effect comparable to that of conventional ultrasonic cleaning
apparatus,

While the invention has been disclosed herein in connection with certain
embodiments and detailed deseriptions, it will be clear to one skilled in the art
that modifications or variations of such details can be made without deviating
finm the gist of this invention, and such modifications or variations are

considered to be within the scope of the claims hereinbelow.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1, Cleaning apparatus for cleaning an object
comprising a cleaning tank which is adapted to accommodate
a cleaning solution and the object, and fluid supply means
for supplying a fluid containing air which, in use, is
injected as bubbles into said cleaning solution, the fluid
striking the object, said fluid supply means supplying +the
fluid at a high velocity and with sufficient force such
that said air bubbles burst upon striking the object,
thereby producing shock waves, which create excitation of
vibration in the object, the combined effect ¢of which
provides thorough cieaning of the object.

2. The apparatus of claim 1 wherein said fluid is air.

3. The apparatus of claim 1 wherein said fluid is a
cleaning solution.

4, The apparatus of claim 3 wherein said cleaning
solution is xylene.

5. The apparatus of claim 3 wherein said cleaning
§ilution 'is methyl ethyl ketone.

6. Cleaning apparatus substantially as hereinbefore
describaed and illustrated with reference to the
accompanying drawing.

DATED THIS 23RD DAY OF AUGUST, 1990.

JUNKOSHA CO. LTD.
By Its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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