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FRUIT CLEANSING APPARATUS WITH DUST DISPOSAL MEANS

TECHNICAL FIELD

The present invention relates to dust removing means that constitutes a fruit
cleansing apparatus, and more particularly to a fruit cleansing apparatus including dust

removing means capable of filtering dust generated during fruit cleansing processes.

BACKGROUND ART

In general, since fruits harvested by farmhouses contain a plurality of alien
substances such as agricultural chemicals on the surfaces thereof, the fruits containing
such alien substances are removed of the alien substances by a fruit cleansing apparatus
to be forwarded.

A method of cleansing fruit by the above-described fruit cleansing éﬁptaratus
includes a cleansing process of spraying cleansing solution such as water onto fruits and
of applying predetermined friction to the surfaces of fruits to remove alien substances
and a drying process of drying the cleansing solution.

However, the above-described cleansing process performed using' the cleansing
solution significantly deteriorates the sugar contents and the freshness of fruits.

This is because the above-described cleansing solution resides in the stomata
distributed on the surfaces of fruits such that the sugar contents of the fruits evaporate
when the fruits transpire through the stomata.

Also, according to the above-described cleansing method, dissolved alien
substances such as agricultural chemicals reside in the stomata to produce contaminated
fruits.

Thus, the applicant of the present invention filed a patent application No. 10-
2003-0045037 under the title of “fruit cleansing apparatus including dust collecting

system and fruit cleansing processes using the same (hereinafter, a conventional
t=)
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technology)” in order to solve the above-described problem.

According to the conventional technology disclosed by the applicant, in order
to solve the problem of the above-described fruit cleansing apparatus, predetermined
friction is applied to fruits 2 to be cleansed to separate alien substances from the fruits 2
without performing the cleansing process using cleansing solution, dusts 3 separated by
blowing means 20 is led to an upper portion to vacuum inhale the dusts 3 led to the
upper portion by the dust collector, and only the dusts 3 are filtered to discharge only
the clean air to the outside.

Fig. 1 illustrates a schematic structure of the fruit cleansing apparatus according
to the conventional technology. Fig. 2 illustrates an inner structure of the dust
collector.

The conventional technology will be described in detail with reference to the
drawings. The conventional fruit cleansing apparatus includes a brush roll driving unit
composed of a driving motor 31, a plurality of brush rolls 40, and power transmitting
means 38, a hopper-shaped lower cover 55 having a duct 56 in the lower end and
positioned below the plurality of brush rolls 40, blowing means 20 including a blowing
fan 24 air-tight connected to the duct 56 to blow air toward the plurality of brush rolls
40 and a boiler 22 connected to the blowing fan 24 to provide warm air, an upper cover
50 whose upper portion is narrow and whose lower portion is wide and which is
symmetrical with the lower cover 55, the upper cover 50 having a duct 51 in the upper
end positioned above the plurality of brush rolls 40, and a bellows 52 whose one end is
air-tight connected to the duct 51 and whose the other end is air-tight connected to an
inhaling portion 17 of a dust collector 10 as described later.

The structure of the dust collector 10 will be described in detail.  As illustrated
in Fig. 2, the dust collector 10 includes a case 11, an inhaling unit 13 positioned in the
center of the case to divide the case into an upper portion and a lower portion, a filter 15

positioned under the inhaling unit 13, inhaling holes 16 that pass through the Iowér
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sides of the case 11 below the filter 15, and a plurality of exhausting holes 19.

The inhaling unit 13 includes an inhaling guide 14 positioned on the filter 15
and having a hollow (that is not denoted by reference numeral), an inhaling wing 12¢
included in the hollow (that is not denoted by reference numeral) to be rotatable, and an
impeller module 12 in which a rotation shaft 12b of the inhaling motor 12a and the
inhaling wing 12c are shaft combined with each other.

The operating principle of the fruit cleansing apparatus including the dust
collecting systern> having the above-described structure will be described. When fruit
cleansing processes start, the impeller module 12, the driving motor 31, and the blowing
fan 24 start to operate. As the driving motor 31 is rotated, the plurality of brush rolls
40 connected to the power transmitting means 38 are rotated at uniform speed. Also,
the air heated by the boiler 22 is discharged upward to the brush rolls 40 via the blowing
pipe P, the duct 56, and the lower cover 55. At this time, the surfaces of fruits 2 are
rubbed with the furs 40a formed on the brush rolls 40 and the fruits 2 are horizontally
moved. At this time, the alien substances such as agricultural chemi-cals attached to
the surfaces of the fruits 2 are separated to generate a large amount of dusts 3. Thus,
the warm air discharged upward by the above-described blowing means 20 leads the
dusts 3 to the upper portion and completely dries the dew generated on the surfaces of
the fruits 2.  On the other hand, the dusts 3 led to the upper portion pass through the
upper cover 50, the duct 51, and the bellows 52 and are vacuum flown to the inhaling
portion 17 of the dust collector 10. While the inhaled air including the dusts 3 is flown
to the inhaling portion 17 of the above-described dust collector 10 and passes through
the filter 15, only the dusts 3 are filtered to discharge only the clean air to the outside
through the exhausting holes 19.

In short, according to the above-described conventional technology, it is
possible to reduce the time required for drying the dew generated on the surfaces of

fruits and to prevent the freshness and the sugar contents of fruits from deteriorating.
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However, according to the above-described dust collecting system, it is not
possible to filter corpuscular dusts by the filter 15. That is, when a minute filter is
applied, it is possible to filter the corpuscular dusts. However, vacuum absorption
efficiency significantly deteriorates and a large amount of load is applied to the inhaling
motor 12a such that it is difficult to use the dust collecting system for a long time.
Accordingly, the corpuscular dusts are flown to a work place to provide contaminated
working environments.

Also, the filter 15 must be periodically exchanged and the filter 15 and the
inhaling portion 17 inside the dust collector 10 must be periodically cleaned such that it
is difficult to maintain and repair the dust collecting system.

Furthermore, since the impeller module 12 creates a large amount of noise, it is

difficult to provide quiet working environments.

DISCLOSURE OF INVENTION

In order to solve the above problems, it is an object of the present invention to
provide a fruit cleansing apparatus including dust removing means for vacuum inhaling
dusts by an air eject system having high energy efficiency without creating noise and for
dissolving only the dusts by a solvent such as water to remove dusts.

It is another object of the present invention to provide a fruit cleansing apparatus
including dust removing means for discharging clean air obtained by completing the
above-described dust removing processes to the outside and for providing fresh air to
devices for performing the fruit cleansing processes to blow air to the fruits to be
cleaned again such that dusts are not flown to a working place.

It is still another object of the present invention to provide a fruit cleansing
apparatus including dust removing means capable of providing comfortable working
environments, of automating dust removing processes, and of being easily maintained

and repaired.
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To achieve the objects of the present invention, there is provided a fruit cleansing
apparatus comprising a cleansing device for separating alien substances attached to the
surfaces of fruits from the fruits by predetermined friction, an inhaling unit for vacuum
inhaling dusts separated from the fruits, and a filtering unit connected to the inhaling
unit to filter the dusts. The inhaling unit comprises an air eject connected to the
cleansing device to vacuum inhale the dusts and an air supplier for supplying high
pressure air to the air eject. The filtering unit has exhausting holes penetrating the
upper end thereof, has its lower end penetrated by a pipe air-tight connected to an
exhausting pipe of the air eject, and has a dust removing tank accommodating a
predetermined amount of solvent inside.

An opening and closing valve is preferably added to the pipe to control the
amount of vacuum inhaled air.

A supply pipe for supplying the solvent from the outside is preferably fastened
to the dust removing tank and an opening and closing valve for supplying and
intercepting a solvent is preferably added to the supply pipe adjacent to the dust
removing tank.

The fruit cleansing apparatus preferably further comprises a
ventilating/draining unit connected to the dust removing tank and the pipe to feed back
the solvent accommodateci in the dust removing tank to the dust removing tank or to
discharge the solvent accommodated in the dust removing tank to the outside.

The solvent is preferably water or oil.

The opening and closing valve is preferably a solenoid valve or a pneumatic
valve.

The fruit cleansing apparatus preferably further comprises blowing means
composed of a boiler air-tight connected to the exhausting holes of the dust removing
tank by the pipe and a blowing fan connected to the boiler to flow air to the cleansing

device.



10

15

20

25

WO 2005/011410 PCT/KR2003/001591

6

The exhausting holes of the dust removing tank are preferably connected to the
boiler by the pipe such that the filtered clean air is flown to the blowing means.

The above-described pipe is formed of a pipe and a bellows having tension
against predetermined pressure and the above-described opening and closing valves
refer to a single-acting opening and closing valve for simply opening and closing a flow
channel and a double-acting opening and closing valve that changes the flow channel of
water and/or the flow channel of air when the same is turned on/off.

The present invention now will be described more fully with reference to the
accompanying drawings, in which a preferred embodiment of the invention is shown.
This invention may, however, be embodiment in many different forms and should not be

construed as being limited to the embodiment set forth herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the present invention will be more clearly
understood with reference to accompanying drawings and detailed description of the
preferred embodiment below.

Fig. 1 illustrates a schematic structure of a conventional fruit cleansing
apparatus,

Fig. 2 illustrates the inner structure of the dust collector of Fig. 1;

Fig. 3 is a schematic block diagram of a fruit cleansing apparatus according to
the present invention;

Fig. 4 illustrates the structure of the fruit cleansing apparatus according to the
present invention;

Fig. 5 illustrates the dust removing means illustrated in Fig. 4 in detail;

Fig. 6 illustrates the air eject illustrated in Fig. 5 in detail;

Figs. 7 and 8 illustrate examples of the operation of the opening and closing

valve of the filter unit illustrated in Fig. 5;
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Figs. 9 and 10 illustrate examples of the operation of the opening and closing
valve of the ventilating and draining unit illustrated in Fig. 5; and

Fig. 11 is a sectional view taken along the line A-A’ of Fig. 4.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention will be described in detail with

reference to the attached drawings. This invention may, however, be embodied in
many different forms and should not be construed as being limited to the embodiments
set forth herein.
Fig. 3 is a schematic block diagram of a fruit cleansing apparatus 100 according to the
present invention. Fig. 4 illustrates the structure of the fruit cleansing apparatus 100
according to the present invention. Fig. 5 illustrates the dust removing means 110
illustrated in Fig. 4 in detail. Fig. 6 illustrates the air eject 122 illustrated in Fig. 5 in
detail. Figs. 7 and 8 illustrate examples of the operation of the opening and closing
valve 160 of the filter unit illustrated in Fig. 5. Figs. 9 and 10 illustrate examples of
the operation of the opening and closing valve of the ventilating and draining unit 130
illustrated in Fig. 5. Fig. 11 is a sectional view taken along the line A-A’ of Fig. 4.

As illustrated in Figs. 3 to 11, the fruit cleansing apparatus 100 according to the
present invention includes a cleansing device 1 in which a temperature sensor 152 and a
humidity sensor 154 are arranged between brush rolls 40 and an upper cover 50 for
tightly covering the upper portion of the brush rolls 40, dust removing means 110
including an inhaling unit 120 in which a duct 51 of the upper cover 50 of the cleansing
device 1 is air-tight connected to an air eject 122 and a air supplier 121 for supplying
high pressure air is connected to the air eject 122, a filtering unit 160 including a dust
removing tank 162 connected to and fastened to the other end of the air eject 122, a
ventilating and draining unit 130 composed of a water storing trap 132 connected to and

fastened to the dust removing tank 162 and a ventilating pump 131 fastened between the
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dust removing tank 162 and the ventilating pump 131, and an opening and closing valve
unit 180 in which a plurality of opening and closing valves 181 to 188 are fastened
among the above-described components 121, 122, 162, and 131, blowing means 140
including a boiler 142 connected to the dust removing means 110 to heat the filtered
clean air and a blowing fan 144 connected to the boiler 142 and air-tight connected to a
duct 56 of a lower cover 55 of the cleansing device 1 to supply warm air to the
cleansing device 1, and a controlling portion 190 for controlling the cleansing device 1,
the dust removing means 110, and the blowing means 140 (refer to Figs. 3 and 4).

The inhaling unit 120 and the filtering unit 160 will be described in more detail.
In the inhaling unit 120, a first opening and closing valve 181 is provided between the
air supplier 121 and the air eject 122 to control the strength of the air discharged from
the air supplier 121 and to thus control the vacuum inhaling degree of the air in the
cleansing section 9 of the above-described cleansing device 1. The air supplier 121 is
controlled by the above-described controlling portion 190.

As well known, the air eject 122 adopts a vacuum principle caused by a
convection current. The air eject 122 applied to the present invention is a T-shaped air
eject 122. The T-shaped air eject 122 is composed of a vacuum inhaling pipe 123 that
extends toward a lower portion and an air implanting pipe 124 and an exhaustiﬁg pipe
125 connected to the vacuum inhaling pipe 123 and formed to cross the vacuum
inhaling pipe 123 in a horizontal direction. At this time, in the portion where the
vacuum inhaling pipe 123, the air implanting pipe 124, and the exhausting pipe 125
cross each other, an elevated portion 126 elevated inward to have a predetermined
radius of curvature is formed to increase the area and air supplying power such that a
larger amount of air is vacuum inhaled through the vacuum inhaling pipe 123. On the
other hand, the elevated portion 126 has a plurality of through holes 127 in the portion
connected to the vacuum inhaling pipe 123 such that the air vacuum inhaled through the

vacuum inhaling pipe 123 can be rapidly discharged toward the exhausting pipe 125 via
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the plurality of through holes 127 (refer to Fig. 6).

In the air eject 122 having such a structure, the duct 51 of the upper cover 150
formed in the cleansing device 1 and the vacuum inhaling pipe 123 are air-tight
connected to each other by a pipe P1 having tension against predetermined pressure, the
air supplier 121 is connected to the air implanting pipe 124, and the above-described
dust removing tank 162 is air-tight connected to the exhausting pipe 125 by a pipe P2.
At this time, the air eject 122 is preferably positioned above the dust removing tank 162
such that the solvent 200 accommodated in the dust removing tank 162 cannot flow
backward to the air eject 122. A second opening and closing valve 182 is preferably
fastened to the pipe P2 that connects the dust removing tank 162 to the exhausting pipe
125 of the air eject 122 in order to control the vacuum inhaling amount by the dust
removing tank 162 and to prevent the solvent 200 from flowing backward.

The pipe P2 connected to and fastened to the dust removing tank 162 is
fastened to the lower portion or the lower end of the dust removing tank 162 such that
the inhaled air that passed through the pipe P2 can pass through the solvent 200
accommodated in the dust removing tank 162 and that the dust contained in the vacuum
inhaled air can be dissolved into the solvent 200 while passing through the solvent 200.

The dust removing tank 162 has an exhausting hole 163 formed through the
upper end thereof. The exhausting hole 163 is air-tight connected to the duct 56 of the
lower cover 55 of the above-described cleansing device 1 by a pipe P8. A fifth
opening and closing valve 185 is provided in the portion adjacent to the exhausting hole
163. At this time, the pipe P7 connected to the outside is connected to the fifth
opening and closing valve 185 such that the exhausting hole 163 and the pipes P7 and
P8 are selectively opened and closed as the fifth opening and closing valve 185 is turned
on/off to discharge the filtered clean air to the outside or to ventilate the above-
described cleansing device 1 with the filtered clean air.

An eighth opening and closing valve 188 is provided in a predetermined portion
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of the pipe P8 and is connected to the above-described blowing means 140 by a pipe P9.
According as the eighth opening and closing valve 188 is turned on/off, the clean air
received through the pipe P8 is warmed while passing through the blowing means 140
or is discharged to the cleansing device 1 at room temperature to ventilate the cleansing
device 1.

A principle in which the air is warmed by the blowing means 140 will now be
described. The clean air is received by the blowing means 140 according to whether
the eighth opening and closing valve 188 is opened or closed. The received clean air is
heated to predetermined temperature while passing through the boiler 142 such that the
wérm air can be provided to the cleansing device 1 by the operation of the blowing fan
144.

Also, a supply pipe P3 is fastened to the upper side of the dust removing tank
162 to pass through the dust removing tank 162 such that a solvent 200 can be supplied
from the outside to the dust removing tank 162. The supply pipe P3 is preferably
connected to a supply tank (not shown) that accommodates a large amount of solvent.
A third opening and closing valve 183 is preferably fastened to the supply pipe P3
connected to and fastened to the dust removing tank 162 such that an appropriate
amount of solvent 200 can be flown to the dust removing tank 162.

On the other hand, level sensors SW1 and SW2 are provided in the upper and
lower portions inside the dust removing tank 162 to maintain the amount of the solvent
200 to be appropriate and are connected to the above-described controlling portion 190
to transmit respective level sensing signals to the controlling portion 190. The level
sensors SW1 and SW2 are preferably arranged between the pipe P2 and the supply pipe
P3 such that the inhaled air received from the air eject 122 passes through the solvent
200 and is discharged through the exhausting hole 163.

The dust removing tank 162 is connected to the water storing trap 132 that

constitutes the ventilating/draining unit 130 as described later by pipes P4 and P5
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connected to predetermined portions of a side wall of the dust removing tank 162.

To be more specific, the pipes P4 and P5 air-tightly pass through the lower
portion and the upper portion of the side wall of the dust removing tank 162, the other
end of the pipe P4 passes through and is connected to the upper end of the water storing
trap 132 positioned below the dust removing tank 162, and a fourth opening and closing
valve 184 is fastened to a predetermined portion of the pipe P4 adjacent to the water
storing trap 132.

The upper side and the lower end of the water storing trap 132 are penetrated
and are processed with sixth and seventh opening and closing valves 186 and 187.
Here, the sixth opening and closing valve 186 receives the outside air to the inside of
the water storing trap 132 or intercepts the outside air from the water storing trap 132
such that the inside of the water storing trap 132 is in the atmospheric state or the
atmospheric state is made vacuous.

A water supply pipe P10 for discharging the solvent 200 to the outside and the
other end of the above-described pipe P5 are air-tight connected to the seventh opening
and closing valve 187. At this time, a circulating pump 131 is provided in a
predetermined portion of the pipe P5 to feed back the solvent 200 accommodated in the
water storing trap 132 to the dust removing tank 162.

Thus, according as the seventh opening and closing valve 187 is turned on/off,
the solvent 200 accommodated in the water storing trap 132 is fed back to the dust
removing tank 162 or the saturated waste solvent is discharged to a drain.

Level sensors SW3 and SW4 provided in the upper and lower portions inside
the water storing trap 132 perform opening and closing operations. The level sensors
SW3 and SW4 are also connected to the above-described controlling portion 190 to
transmit level sensing signals to the controlling portion 190.

The first to fourth opening and closing valves 181 to 184 and the sixth opening

and closing valve 186 are formed of a single-acting opening and closing valve that
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simply opens and closes a water flow channel and/or an air flow channel according as
the same is turned on/off. The fifth, seventh, and eighth opening and closing valves 185,
187, and 188 formed of a double-acting opening and closing valve that changes a water
flow channel and/or an air flow channel according as the same is turned on/off (refer to
Figs. 7 to 10).

Figs. 7 and 8 illustrate a state in which the filtered clean air is discharged to the
outside or is flown to the above-described cleansing device 1 in accordance with the
operation state of the opening and closing valve formed in the above-described filtering
unit 160, in particular, the fifth opening and closing valve 185 that is the double-acting
opening and closing valve.

Figs. 9 and 10 illustrate a state in which the solvent 200 is fed back to the
above-described dust removing tank 162 or is discharged to the outside in accordance
with the operation state of the opening and closing valve formed in the above-described
ventilating/draining unit 130, in particular, the seventh opening and closing valve 187
that is the double-acting opening and closing valve.

The first to eighth opening and closing valves 181 to 188 are preferably formed
of a solenoid valve having high electronic sensitivity. Water that is adaptive to
environments and that is inexpensive is preferably used as the solvent. This invention
may, however, be embodied in many different forms and should not be construed as
being limited to the enfbodiment set forth herein; rather, the embodiment is provided so
that this disclosure will be thorough and complete, and will fully convey the concept of
the invention to those skilled in the art.

On the other hand, in Fig. 11, the structures of the lower cover 55 and the duct
56 formed under the lower cover 55 are improved such that the air can be more rapidly
flown to the cleansing section 9 according as the air is diffused into a wider section and
eddy current is generated when the filtered clean air is received to the cleansing device

1 and is flown to the cleansing section 9.
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To be more specific, a plurality of eddy current generating wings 56a are
formed on the internal circumferences of the lower cover 55 and the duct 56 to be
separated from each other by the same distance. The plurality of eddy current
generating wings 56a are formed on the inner wall 56b of the duct 56 so as to twist such
that the air flown to the duct 56 is guided along the eddy current generating wings 56a
and is rotated to be widely diffused into the cleansing section 9 as eddy current. Thus,
the air is flown to the entire surfaces of the fruits 2 that pass through the cleansing
section 9 at speed higher than the speed at which the fruits 2 pass through the cleansing
section according to the conventional technology such that the dew formed on the
surfaces of the fruits can be dried within a shorter time, that the alien substances that
exist in the plurality of furs 40a formed on the brush rolls 40 can be automatically
cleansed, and that the dusts generated during the fruit cleansing processes can be rapidly
led to an upper portion.

The operation principle of the fruit cleansing device 100 including the dust
removing means 110 according to the present invention having the above-described
structure will now be described in detail. Considering that fruits are harvested in
autumn and winter, it is presumed that the boiler 142 that constitutes the blowing means
140 as described iater is operated.

When the fruit cleansing device 100 according to the present invention operates,
in accordance with the command of the above-described controlling portion 190, the
driving motor 31 that constitutes the cleansing device 1 operates to rotate the plurality
of brush rolls 40 at uniform speed by power transmitting means 38. At this time, the
surfaces of the fruits 2 to be cleansed are rubbed with the plurality of furs 40a formed
on the brush rolls 40 and, at the same time, the fruits 2 to be cleansed are transmitted at
uniform speed.

At the same time, in accordance with the command of the controlling portion

190, the above-described blowing means 140 and dust removing means 110 start to
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operate.

The blowing means 140 and the dust removing means 110 optimize the
temperature and the amount of the air and the vacuum inhaling degree of the dusts
generated during the cleansing processes by a sensor portion 150 composed of a
temperature sensor 152 and a humidity sensor 154 inside the above-described cleansing
device 1.

To be more specific, difference in temperatures between the inside and the
outside of the cleansing device 1 genérates dew on the surfaces of the fruits 2. The
boiler 142 that constitutes the blowing means 140 operates to provide air heated to a
predetermined temperature to the cleansing section 9 through the blowing fan 144 such
that the dew generated on the surfaces of the fruits 2 is dried.

However, since the cleansing section 9 is air tight, when the above-described
drying process is continuously performed in the cleansing section 9, humidity becomes
significant high. In order to prevent the cleansing section from becoming excessive
humid, the humidity sensor 154 continuously senses the humidity in the cleansing
section 9 to transmit the humidity to the controlling portion 190. When the humidity is
higher than a reference value, the controlling portion 190 increases the speed at which
the blowing fan 144 rotates and, at the same time, lowers the set temperature of the
boiler 142. Accordingly, a large amount of air having the temperature close to the
room temperature is diffused into the cleansing section 9 and, at the same time, the
inhaling unit 120 that constitutes the dust removing means 110 is high-power operated
such that the cleansing section 9 is more rapidly vacuumized to control the humidity.

When the humidity is low, operations reverse to the above-described operations
are performed such that the air of an appropriate temperature is supplied to the
cleansing section 9 and that the dusts generated during the cleansing processes are
vacuum inhaled by the dust removing means 110. The temperature sensor 152

prevents the boiler 142 from excessively operating such that warm air having the
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temperature that does not deteriorate the freshness of the fruits can be flown to the fruits
2 to be cleansed.

Thus, the cleansing section 9 of the above-descﬁbed cleansing device 1 is
maintained to have appropriate humidity and temperature, which can be performed by
continuously transmitting signals to the above-described controlling portion 190 such
that the controlling portion 190 controls the above-described blowing means 140 and
dust removing means 110.

The operation principle of the dust removing means 110 will be described in
more detail. As described above, in order to control the vacuum inhaling amount, the
output of the air supplier 121 is increased or the degree to which the first opening and
closing valve 181 is opened is controlled.

As described above, the air is continuously vacuum inhaled while
predetermined pressure is applied to the pipe P2. Then, in accordance with the
command of the controlling portion 190, the second opening and closing valve 182 is
intermittently opened and closed or the degree to which the second opening and closing
valve 182 is opened is controlled such that the pipe P2 can be under uniform pressure.
This can be performed by applying pressure larger than the pressure of the solvent 200
accommodated in the dust removing tank 162 to prevent the solvent 206 from flowing
backward and to more quickly flow the vacuum inhaled air to the solvent 200 such that
the humidity and dusts in the vacuum inhaled air can be dissolved in the solvent 200.

The second opening and closing valve 182 is preferably closed before the air
supplier 121 is stopped to prevent the solvent 200 from flowing backward to the
inhaling unit 120.

As described above, the clean air removed of the alien substances such as dusts
is discharged to the outside or is flown to the cleansing device 1 to ventilate the
cleansing device 1 with the air according as the fifth opening and closing valve 185

formed on the upper end of the dust removing tank 162 is turned on/off. The clean air
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is supplied to the cleansing device 1 as warm air of a predetermined temperature via the
above-described blowing means 140 or is directly supplied to the cleansing device 1 as
air of the room temperature according as the eighth opening and closing valve 188 is
turned on/off. The fifth and eighth opening and closing valves 185 and 188 sets the
flow channel of the air and is opened and closed in accordance with the temperature and
the humidity detected by the sensor portion 150, which is performed in accordance with
the command of the above-described controlling portion 190.

As described above, when a dust removing work proceeds for a predetermined
time, the solvent 200 accommodated in the dust removing tank 162 is contaminated.
The contaminated solvent must be discharged to the outside and the solvent 200 as
much as the discharged solvent must be supplied from the outside.

To be more specific, the solvent 200 circulates through the water storing trap
132 that constitutes the ventilating/draining unit 130 in units of predetermined time.
When the solvent 200 circulates determined number of times, the solvent 200 is
discharged to the outside through the water storing trap 132. To be specific, the
solvent is maintained to have an appropriate amount by the level sensors SW1 and SW2
formed in the dust removing tank 162. The level sensors SW1 and SW2 transmit the
signals thereof to the above-described controlling portion 190 and the controlling
portion 190 commands the third opening and closing valve 183 to be opened when the
solvent is not detected by the level sensor SW2 such that the solvent 200 is supplied
from a supply tank (not shown) to the dust removing tank 162. Then, the solvent is
detected by the level sensor SW1, the controlling portion 190 commands the third
opening and closing valve 183 to be closed such that an appropriate amount of solvent
always remains in the dust removing tank 162.

In order to maximize dust removing efficiency, it is effective that the solvent
200 accommodated in the dust removing tank 162 continuously circulate through the

above-described water storing trap 132 or that the solvent 200 accommodated in the
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dust removing tank 162 circulate through the above-described water storing trap 132 in
units of predetermined time. Thus, according as the seventh opening and closing valve
187 and the ‘above-described circulating pump 131 are turned on/off in accordance with
the command of the controlling portion 190, the solvent 200 is circulated.

According as the dust removing work proceeds, the solvent 200 is contaminated.
The waste solvent is discharged to the outside according as the above-described seventh

opening and closing valve 187 is turned on/off.

INDUSTRIAL APLICABILITY

As described above, according to the present invention, the clean air on
which the dust removing work is performed by the dust removing means for dissolving
only dusts without exchanging filters is flown to the corresponding device for
performing the fruit cleansing processes again to be re-flown to the fruits to be cleansed.
Accordingly, dusts are not re-flown to a work place such that it is possible to provide
clean and comfortable working environments, and to automate dust removing processes,

to save maintaining and repairing expenses, and to maximize energy efficiency.
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WHAT IS CLAIMED IS:

1. A fruit cleansing appératus comprising:

a cleansing device for separating alien substances attached to the surfaces of
fruits from the fruits by predetermined friction;

an inhaling unit for vacuum inhaling dusts separated from the fruits; and

a filtering unit connected to the inhaling unit to filter the dusts,

wherein the inhaling unit comprises an air eject connected to the cleansing
device to vacuum inhale the dusts and an air supplier for supplying high pressure air to
the air eject, and

wherein the filtering unit has exhausting holes penetrating the upper end thereof,
has its lower end penetrated by a pipe air-tight connected to an exhausting pipe of the
air eject, and has a dust removing tank accommodating a predetermined amount of

solvent inside.

2. The fruit cleansing apparatus according to claim 1, wherein an opening and

closing valve is added to the pipe to control the amount of vacuum inhaled air.

3. The fruit cleansing apparatus according to claim 1, wherein a supply pipe
for supplying the solvent from the outside is fastened to the dust removing tank and an
opening and closing valve for supplying and intercepting a solvent is added to the

supply pipe adjacent to the dust removing tank.

4. The fruit cleansing apparatus according to claim 1, further comprising a
ventilating/draining unit connected to the dust removing tank and the pipe to feed back
the solvent accommodated in the dust removing tank to the dust removing tank or to

discharge the solvent accommodated in the dust removing tank to the outside.
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5. The fruit cleansing apparatus according to claim 1 or 4, wherein the solvent

is water or oil.

6. The fruit cleansing apparatus according to claim 1 or 4, wherein the

5 opening and closing valve is a solenoid valve or a pneumatic valve.

7. The fruit cleansing apparatus according to claim 1, further comprising
blowing means composed of a boiler air-tight connected to the exhausting holes of the
dust removing tank by the pipe and a blowing fan connected to the boiler to flow air to

10  the cleansing device.

8. The fruit cleansing apparatus according to claim 1 or 7, wherein the
exhausting holes of the dust removing tank are connected to the boiler by the pipe such
that the filtered clean air is flown to the blowing means.

15
9. The fruit cleansing apparatus according to claim 8, wherein an opening and

closing valve is added to the pipe in a portion adjacent to the blowing means.
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