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BLASTING APPARATUS   Filed of the Invention        The present invention
relates to a blasting apparatus, and more particularly to a pressure tank
apparatus for supplying particles to an ejection portion of a blasting
apparatus. Further, the present invention is also directed to a method of
switching the pressure tank apparatus. 



Background of the Art        In conventional blasting apparatuses, a
pressure tank apparatus that supplies particles to an ejection portion is
constructed from a pressure tank as shown in Fig. 6, which is so called as
a single direct-pressure type. In the drawing, the reference numeral 51
denotes such a pressure tank. On the top portion of the pressure tank 51,
there is provided a hopper 52. On the connecting portion of the pressure
tank 51 and the hopper 52, there is provided a 



particle supply valve 56. The particle supply valve 56 is a pressure type
switching valve which opens or closes automatically in accordance with the
internal pressure of the pressure tank 51.        Further, connected to the
top portion of the pressure tank 51 an air supply pipe 55 which supplies
air for the purpose of pressurizing the inside of the pressure tank 51, and
an exhaust pipe 58 which exhausts the pressurized air within the pressure
tank 51. The air supply pipe 55 is provided with an air supply valve 54,
and the exhaust pipe 58 is provided with an exhaust valve 57. 



Connected to the bottom portion of the pressure tank 51 is a delivery pipe
60 for delivering compressed air and particles to a nozzle (not shown). A
particle supply special valve 59 is provided in the delivery pipe 60.
Further , the reference numeral 53 denotes particles accumulated within the
pressure tank 51.        Now, when the above described conventional
blasting apparatus is to be used, first a prescribed amount of particles is
supplied to the pressure tank 51 from the hopper 52. Then, the exhaust
valve 57 is closed and the air supply valve 55 is opened to allow
compressed air to pass into the pressure tank 51, whereby the pressure
inside the pressure tank 51 is to be 



raised. As soon as the pressure inside the pressure tank 51 reaches a
prescribed level, the particle supply valve 56 automatically closes, thus
stopping the flow of particles 53 from the hopper 52 to the pressure tank
51 and, at the same time, preventing pressurized air from leaking into the
hopper 52 from the pressure tank 51. Then, when a blasting operation is to
be carried out, the particle supply valve 59 is opened to allow compressed
air and particles to be delivered to the nozzle.   



2         However, in the conventional blasting apparatuses, when all the
particles 53 within 



the pressure tank 51 have been used up in the course of carrying out a
blasting operation, the blasting operation must be suspended temporarily in
order to refill the pressure tank 51 with new particles 53. Namely, in the
refilling operation, the air supply valve 54 must first be closed to stop
the flow of compressed air into the pressure tank 51 after the blasting
operation has been suspended. At the same time, the exhaust valve 57 must
be opened to exhaust the pressurized air out of the pressure tank 51. Then,
when the pressure inside the pressure tank 51 reaches a pressure that is
roughly equal to the atmospheric pressure, the particle supply valve 56
automatically opens, which then allows particles 53 to flow into the
pressure tank 51 



from the hopper 52. Consequently, in the conventional blasting apparatuses,
a great deal of time and many tedious operations are required for refilling
the pressure tank 51 with the new particles 53, and therefore the blasting
operation must be suspended at each refilling operation. For this reason,
there is a problem in that it is impossible to carry out a continuous
blasting operation with such conventional blasting apparatuses.        In
order to reduce the number of such suspensions which are caused by the
refilling operations as much as possible, one attempt has been made to
utilize a larger pressure tank that can accommodate a great deal of
particles therein. In this way, it is possible to carry out 



a relatively longer blasting operation with one refilling operation of
particles.        However, even with the blasting apparatuses having such
larger pressure tank, it is still necessary to suspend blasting operation
in order to refill the pressure tank, and therefore it is impossible to
carry out continuous blasting operation. Further, such a larger pressure
tank is more dangerous in comparison with a small pressure tank, and a
manufacturing cost thereof is relatively high. Furthermore, there is a
problem in that a place where such a blasting apparatus having a larger
pressure tank is to be installed must be limited in view of 



its weight and a large amount of space which is required to install such a
blasting apparatus.        In view of the problems in the conventional
apparatuses described above, it is an object of the present invention to
provide a compact size pressure tank apparatus for use in a blasting
apparatus which enables a continuous blasting operation to be carried out,
as well as a method of switching the pressure tank apparatus. Namely, in
the blasting apparatus, a plurality of small pressure tanks are employed,
and a pressure tank from which particles are provided to an ejection
portion is selected from the plurality of pressure tanks and at the same
time particles are supplied or refilled to another pressure tank which is
not providing particles 



to the ejection portion.
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3  Disclosure of the Invention        In order to achieve the object stated
above, a blasting apparatus according to the present invention comprises:
at least two pressure tanks; an ejection portion from which particles are
to be discharged; and switching means for selecting one pressure tank from
which the particles are to be fed to the ejection portion from said at
least two pressure tanks.        Further, the blasting apparatus according
to the present invention comprises: wherein 



at least one pressure tank in said at least two pressure tanks includes a
particle supply valve for carrying out or terminating supply of particles
to said pressure tank, an air release valve for decreasing pressure in said
pressure tank and an air supply valve for pressurising said pressure tank.
Further, a method of switching pressure tanks provided in the blasting
apparatus according to the present invention comprises the steps of:
switching one pressure tank or another pressure tank from which particles
are to being supplied to an ejection portion of the blasting apparatus to
another pressure tank or one pressure tank by operating a switching 



means; and closing the particle supply valve and air release valve of one
or another pressure tank while opening the air supply valve of another or
one pressure tank, thereby supplying the particles in the switched pressure
tank to the ejection portion.        Further, the method of switching
pressure tanks provided in the blasting apparatus according to the present
invention comprises: wherein at the same time of the switching operation by
the switching means, the air supply valve of one pressure tank or another
pressure tank is closed, and the air release valve and then the particle
supply valve of one pressure tank or another pressure tank are opened,
thereby supplying particles to one 



pressure tank or another pressure tank.        Furthermore, the method of
switching pressure tanks provided in the blasting apparatus according to
the present invention comprises the step of: delivering the particles which
are ejected from the ejection portion and stored in the blasting chamber to
a particle separator by a particle delivery means; and supplying reusable
particles which are obtained by separating the delivered particles by the
particle separator into either one of the pressure tanks from which no
particle is being supplied to the ejection portion.        The pressure
tank apparatus according to the present invention, a tank from which 



particles are supplied to a nozzle is selected from a plurality of pressure
tanks, while the remaining tank or tanks which are not in use are being
refilled with particles, thus making it possible to carry out a continuous
blasting operation in which no suspension is required for refilling
particles.     



4          Further, as it is possible to utilize a plurality of small
pressure tanks in the pressure tank apparatus according to the present
invention, a high degree of safety can be achieved and 



the overall size of the blasting apparatus can be kept to a minimum. As a
result, manufacturing costs can be kept down and only a small amount of
space is required to install the blasting apparatus.        Furthermore,
when a predetermined amount of particles is supplied to the blasting
chamber, it is detected by the level sensor. When such detection is made,
the particles are fed to the particle separator while particles are being
supplied to the other tank or tanks which is not in use. Therefore, it is
possible to save the time required to refill particles to the tank, which
makes it possible to carry out continuous blasting operation. 



Moreover, since it is possible to use the reusable particles in the
blasting chamber, it is not necessary to refill new particles from an upper
portion of a pressure tank which is normally put at a relatively high
position.   Brief Description of the Drawings        Fig. 1 is a
conceptional illustration of one embodiment of a blasting apparatus
equipped with a pressure tank apparatus according to the present invention,
which shows 



process for supplying particles to the pressure tank A1 and pressure tank
B11;        Fig. 2 is a conceptional illustration of the embodiment of the
blasting apparatus equipped with the pressure tank apparatus according to
the present invention, which shows the condition in which the particles are
supplied to a nozzle from the pressure tank Al to carry out a blasting
operation;        Fig. 3 is a conceptional illustration of the embodiment
of the blasting apparatus equipped with the pressure tank apparatus
according to the present invention, which shows the condition in which
reusable particles or the like are fed from a blasting operation chamber 



to a particle separator by using compressed air;         Fig. 4 is a
conceptional illustration of the embodiment of the blasting apparatus
equipped with the pressure tank apparatus according to the present
invention, which shows the condition that the particles are supplied to the
nozzle from the pressure tank B11, while the particles are supplied to the
pressure tank Al;         Fig. 5 is a time chart for the pressure tank
apparatus of the embodiment shown in Figs. 1 to 4, and it shows a sequence
process in the apparatus; and         Fig. 6 is a conceptional illustration
of a conventional pressure tank apparatus. 
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Detailed Description of the Preferred Embodiment        With reference to
the accompanying drawings, a detailed description of the preferred
embodiment will now be given below.        Figs. 1 - 4 are conceptional
illustrations of a blasting apparatus equipped with a pressure tank
apparatus according to this embodiment. The blasting apparatus is comprised
of a pressure tank apparatus, a blasting operation chamber and a particle
separator, which constructions are described below in that order. 



The pressure tank apparatus includes two pressure tanks A1, B11 acting as a
particle storage means. Each of the pressure tanks A1, B11 is made from a
cylindrically shaped metal member having upper and lower flanges and top
and bottom cover plates which are fastened to the upper and lower flanges
with bolts and nuts, respectively. Connected to the top cover plates of the
pressure tanks Al, B11 are air supply pipes 2, 12 for supplying compressed
air to the pressure tanks A1, B11 in order to pressurize the pressure tanks
A1, B11, exhaust pipes 4, 14 for discharging pressurized air out of the
ressure tanks A1, B11, and particle supply pipes 6, 16 for supplying
particles from a hopper 34 to the pressure tanks 



A1, B11. Further, air supply valves 3, 13 are provided in the air supply
pipes 2, 12, exhaust valves 5, 15 are provided in the exhaust pipes 4, 14,
and particle supply valves 7, 17 are provided in the particle supply pipes
6, 16, respectively. Further connected to the bottom cover plates of the
pressure tanks A1, B11 are particle discharge pipes 9, 19 for discharging
particles out of the pressure tanks A1, B11, and connected to the particle
discharge pipes 9, 19 is a directional control valve 20. The air supply
valves 3, 13, the exhaust valves 5, 15, the particle supply valves 7, 17
and the directional control valve 20 are controlled by a hand- operated
switch (not shown) for selecting one of the pressure tanks A1, B11 to which



particles are to be supplied. In this connection, it is preferred that the
switching operations of the particle supply valves 7, 17 be carried out
after the switching operations of the air supply valves 3, 13, exhaust
valves 5, 15 and directional control valve 20 have been completed. To
accomplish this, a timer (not shown) may be provided to delay by a
prescribed length of time the switching operations of the particle supply
valves 7, 17 when the hand-operated switch is operated to carry out the
switching operations. Connected to the directional control valve 20 is a
particle delivery pipe 23 provided with a particle supply special valve 21.
This particle supply special valve 21 is cooperatively connected to a
nozzle 



switch (not shown). Furthermore, a pipe indicated by the reference numeral
22 is a pressurized air supply pipe, which is connected to the particle
delivery pipe 23 to add highly pressurized air to the compressed air and
particles passing through the particle delivery pipe 23.     



6         The blasting operation chamber is comprised of an operation
chamber 25 and a hopper 26 provided at the bottom of the operation chamber
25. Provided inside the operation chamber 25 for carrying out blasting
operations is a nozzle 24 provided at the tip portion of 



the particle delivery pipe 23. At the bottom of the hopper 26, particles
ejected from the nozzle 24 are to be accumulated, which include reusable
particles, particle dust which are produced from some particles that have
been crushed during the blasting operation and peeled coating or flake of
paint. Connected to the bottom of the hopper 26 is a delivery pipe 29 for
delivering the substances that have accumulated at the bottom of the hopper
26 as described above to a particle separator 30. In this connection, the
delivery pipe 29 is provided with a particle delivery valve 27 which is
connected to the bottom of the hopper 26. Further, a pipe indicated by the
reference numeral 28 is a pressurized air supply pipe which is connected to



the particle delivery valve 27 for supplying highly pressurized air to the
delivery pipe 29 in order to force reusable particles and particle dust to
the particle separator 30 through the delivery pipe 29. Also, provided in
the hopper 26 is a level sensor (not shown) which sends a signal to a
control device (not shown) when the amount of used particles, etc.
accumulated in the hopper 26 reaches a predetermined volume. In this
connection, upon receiving a signal from the level sensor, the control
device is operated so as to open the particle delivery valve 27 to supply
the highly pressurized air through he air supply pipe 28, thereby
delivering used particles, etc. to the particle separator 30. 



The particle separator 30 is an apparatus for separating reusable particles
and particle dust, etc. The particle separator 30 is comprised of a
cylindrically shaped housing container 33, a cylindrically shaped separator
container 32 concentrically arranged within the housing container 33, and a
hopper 34 arranged below the separator container 32 to accumulate reusable
particles. The delivery pipe 29 is connected to an upper portion of the
cylindrical wall of the separator container 32 to allow reusable particles,
particle dust, etc. produced during a blasting operation to be passed
together with compressed air from the delivery pipe 29 into the separator
container 32. Further, a first exhaust opening 35 is provided on a top 



portion of the separator container 32, and five diffusion plates 31a, 31b,
31c, 31d and 31e are arranged inside the separator container 32. The
diffusion plates 31a, 31b, 31c, 31d and 31e are made of a punched metal,
respectively and they are mounted on a support member 39 in such a manner
that they are spaced at a predetermined interval. The diffusion plates 3 la
- 31e have roughly the same diameter as the inner diameter of the separator
container 32. In this connection, the arrangement of the support member 39
and the diffusion plates 31a - 31e is removable from the housing container
33 by opening an outer cover 38 provided at the top of the housing
container 33 and pulling such arrangement out of the separator 



container 32. Further, a second exhaust opening 36 is formed on the upper
portion of the hopper tank 34 and particle supply pipes 6, 16 are connected
to the bottom of the hopper tank       



7  34. Connected to the right side of the housing container 33 is an
exhaust pipe 37 for sucking out particle dust to a dust collector (not
shown). Furthermore, it is possible to use a commonly known cyclone type
separator in place of the inventor's proposed particle separator described
above. In this regard, it should be noted that because such cyclone type
separators lack a particle diffusion means, and separation of reusable
particles and dust is 



carried out only by utilizing centrifugal force, a mixture of particles and
dust is liable to fall into the hopper. Therefore, the cyclone type
separators have relatively poor separation efficiency in comparison with
the inventor's proposed particle separator.        Hereinbelow, the
operation of the blasting apparatus equipped with the pressure tank
apparatus according to this embodiment will be described with reference to
Figs. 1 - 4 in that order.        First, particles are supplied to the
hopper 26 of the blasting operation chamber. When the volume of particles
in the hopper 26 reaches a prescribed level, the level sensor sends a 



signal to the control device. Upon receiving such signal, the control
device opens the particle delivery valve 27 and activates a device to
supply pressurized air through the air supply pipe 28 to force these
particles to be delivered to the particle separator 30 through the delivery
pipe 29. The particles which are delivered to the particle separator 30
then flow into the separator container 32 where they pass through the holes
of the punched metal diffusion plates 31a - 31e and fall into the hopper
34. Because the particles supplied to the blasting operation chamber have
not yet been used for carrying out a blasting operation, the articles have
not been mixed with dust or flake of paint. Therefore, there is no need to
activate the 



dust collector connected to the exhaust pipe 37. Now, the particles in the
hopper 34 pass into the particle supply pipes 6, 16 and through the
particle supply valves 7, 17, which are both open at this time, and then
fall into the pressure tanks A1, B11 at approximately the same amount. At
this time, the exhaust valves 5, 15 are kept opened, while the air supply
valves 3, 13 are kept closed, and the particle supply special valve 21 is
also kept closed to prevent particles from leaking into the particle
delivery pipe 23 (See Fig. 1).        Next, after a prescribed amount of
particles have been supplied to the pressure tanks A1, B11, the directional
control valve 20 is switched to the side of the pressure tank A1 by 



operating a changeover switch (not shown) to the side of the pressure tank
A1. (In this case, it should be noted that in a case where the directional
control valve 20 has been already switched to the side of the pressure tank
A1, the directional control valve 20 is not operable.) At the same time,
the operation of the changeover switch causes the particle supply valve 7
of the pressure tank A1 and the exhaust valve 5 to close, and the air
supply valve 3 to open to allow compressed air to flow into the pressure
tank A1 in order to pressurize the inside of the pressure tank A1. At this
point, the preparations needed for carrying out a blasting operation are
completed. In this connection, Fig. 5 is a diagram which shows the
opening/closing 



8 



states for each valve, wherein the step of preparing for a blasting
operation is indicated by "Start A".        Now, when a blasting operation
is to be begun, a nozzle switch (not shown) is operated to open the
particle supply special valve 21 to allow particles and compressed air from
the pressure tank Al to pass through the particle discharge pipe 9 and the
particle delivery pipe 23. Upon reaching the end of the particle delivery
pipe 23, the particles are ejected out of the nozzle 24 together with the
compressed air. In this connection, because the 



compressed air that passes out of the pressure tank A1 together with the
discharged particles may not have sufficient force to create an adequate
blasting force from the nozzle 24, the pressurized air supply pipe 22 is
activated to add highly pressurized air to the particles and compressed air
passing through the particle delivery pipe 23 from the pressure tank A1
(see Fig. 2).        As the blasting operation is to be continued, the
amount of particles contained in the pressure tank Al is steadily reduced.
At the same time, there is a steady piling up of reusable particles and
particle dust, bits of paint, etc. in the hopper 26 of the blasting 



operation chamber. Now, when the volume of reusable particles and particle
dust in the hopper 26 reaches a prescribed level, the level sensor sends a
signal to the control device. Upon receiving such signal, the control
device opens the particle delivery valve 27 to supply pressurized air
through the air supply pipe 28 and therefore to force the reusable
particles and the like to be delivered to the particle separator 30 through
the delivery pipe 29 (see Fig. 3). The beginning of delivery operation of
the reusable particles and the like is indicated by "Level Sensor ON (1)"
shown in Fig. 5.        As the reusable particles, particle dust and bits
of paint are being transported to the 



particle separator 30 through the delivery pipe 29, a dust collector (not
shown) which is connected to the exhaust pipe 37 is activated.
Consequently, a negative pressure is created in the separator container 32,
and this causes the reusable particles and particle dust and the like
approaching the end of the delivery pipe 29 to be suddenly sucked into the
separator container 32. The reusable particles and particle dust that have
entered into the separator container 32 then strike onto the inner walls of
the separator container 32 and the top surface (the particle reception
surface) of the uppermost diffusion plate 31a at high velocity, and then
they are dispersed. At this time, because the particle dust has a smaller
mass than the 



reusable particles, it gets sucked out of the separator container 32
through the exhaust opening 35. Then, it is discharged to the dust
collector through the space defined between the outer upper surface of the
separator container 32 and the bottom surface of the outer cover 38 of the
housing container 33, and through the exhaust pipe 37. Thereafter, the more
massive reusable particles, and the particle dust that does not get sucked
out through the exhaust opening 35 pass through the punched holes in the
diffusion plate 31 a and fall onto the top of the diffusion plate 31b and
then strike onto the top surface of the diffusion plate 31b to  





be dispersed. At this time, any relatively low mass particle dust that is
present will be blown up again to pass through the punched holes in the
diffusion plate 31a, and then it is sucked out of the first exhaust opening
35. Then, the reusable particles and the particle dust that have fallen
onto the top of the diffusion plate 31c through the punched holes of the
diffusion plate 31b are further separated in the same manner as was
described in connection with the diffusion plate 31b. This process
continues until the reusable particles pass through the punched holes in
the bottommost diffusion plate 31c, at which point the reusable particles
and 



a small amount of dust that is still present fall into the hopper 34. At
this time, any relatively low mass particle dust is sucked up through the
second exhaust opening 36 and then it is discharged from the exhaust pipe
37 to the dust collector through the space defined between the outer wall
of the separator container 32 and the inner wall of the housing container
33.        While this whole process is taking place, the relatively small
bits of paint or coating are discharged from the exhaust pipe 37 with the
particle dust. On the other hand, however, the relatively large bits of
paint or coating that cannot pass through the punched holes of the
diffusion plates 31a - 31e remain on the tops of each diffusion plates 31a
- 31e. To remove 



these large bits of paint, the outer cover 38 of the housing container 33
is opened after the blasting apparatus is turned off, and then the support
member 39 and the diffusion plates 31a - 31e fixed thereto are removed from
the housing container 33, thereby enabling to remove the large bits of
paint easily.        Now, when the pressure tank Al runs out of particles,
the directional control valve 20 is switched from the pressure tank A1 to
the pressure tank B11 by operating the changeover switch to the side of the
pressure tank B11. At the same time, the operation of the changeover switch
causes the particle supply valve 17 and the exhaust valve 15 to close, and 



the air supply valve 13 to open to allow compressed air to flow into the
pressure tank B11 in order to pressurize the inside of the pressure tank
B11. By carrying out the above operation, a tank from which particles are
supplied to the nozzle 24 is changed from the pressure tank Al to the
pressure tank B11 (see Fig. 4). This is indicated by "B Switching" in Fig.
5.        At the same time, the operation of the changeover switch to the
side of the pressure tank B11 causes the air supply valve 3 of the pressure
tank Al to close and the exhaust valve 5 to open in order to lower the
pressure inside the pressure tank Al to a level roughly equal to the
atmospheric pressure. Next, by means of a timer (not shown) , the particle
supply 



valve 7 is opened to supply the reusable particles from the hopper 34 to
the inside of the pressure tank A1 in a prescribed amount of time after the
operations of the directional control valve 20, the air supply valve 3 and
the exhaust valve 5 have been carried out. In this connection, it should be
understood that such delay of the operation of the particle supply valve 7
by the timer assures that the reusable particles are supplied to the
pressure tank Al from the hopper 34 only after the pressure inside the
pressure tank Al has reached a level   



10  roughly equal to the atmospheric pressure in order to prevent
pressurized air from leaking 



into the hopper 34.        Accordingly, by repeatedly carrying out the
above described operation of the changeover switch, it becomes possible to
continuously supply particles in either of the pressure tank A1 or the
pressure tank B11 to the nozzle 24.  In this connection, it should be noted
here that the present invention is not limited to the provision of two
pressure tanks having same capacities as described in the embodiment above.
Instead, it is also possible to employ three or more pressure tanks in the
pressure tank apparatus according to the present invention. Furthermore, it
is possible to employ an arrangement of two or more tanks having 



different capacities in the pressure tank apparatus according to the
present invention. For example, in the embodiment described above, the
pressure tank A1 may be a large main tank while the other pressure tank B11
is a smaller subtank in which the particles are used for blasting operation
only during refilling operation of the particles to the main pressure tank
Al.   Industrial Utilization 



As described above, a blasting apparatus according to the present invention
is particularly useful, as is known, in peeling operation of paint or
surface processing which are applied onto the surfaces of metals, resin
materials or woods, and it is particularly suitable in a continuous
blasting operation. Further, the blasting apparatus according to the
present invention can be realized in any blasting apparatuses which include
a relatively small blasting apparatus in which operation is carried out
under the condition that an operator holds a nozzle directly through a
protection material and a relatively  





What is Claimed is:           A blasting apparatus, comprising:         at
least two pressure tanks;         an ejection portion from which particles
are to be 



discharged; and         switching means for selecting one pressure tank
from         which the particles are to be fed to the ejection portion from
said at least two pressure tanks. 2.    The blasting apparatus as claimed
in claim 1, whererin        each of said pressure tanks is formed from a
cylindrical tube        having upper and lower circumferential portions,
and flanges        each provided around the upper circumferential portion
and the 



lower circumferential portion of said tube, respectively. 3.    The
blasting apparatus as claimed in claim 1 or 2,        wherein said
switching means includes a direction change-over        valve. 4.    The
blasting apparatus as claimed in any one of claims 1 to 3,        wherein
said at least two pressure tanks includes at        least one pressure tank
of which volume is different from the        other pressure tank or tanks. 



5.    The blasting apparatus as claimed in any one of claims 1 to 4,
wherein at least one pressure tank in said at least two        pressure
tanks includes a particle supply valve for carrying        out or
terminating supply of particles to said pressure tank,        an air
release valve for decreasing pressure in said pressure        tank and an
air supply valve for pressurising said pressure        tank. 6.    The
blasting apparatus as claimed in claim 5, 



wherein said particle supply valve, said air release valve and said
air supply valve are provided so as to cooperate with said        switching
means. 7.    A method of switching pressure tanks provided in the blasting
apparatus as claimed in claim 1 comprising the steps of:
switching one pressure tank or another pressure tank from        which
particles are to being supplied to an ejection portion of        the
blasting apparatus to another pressure tank or one 





pressure tank by operating a switching means; and                closing
the particle supply valve and air release valve        of one or another
pressure tank while opening the air supply        valve of another or one
pressure tank, thereby supplying the        particles in the switched
pressure tank to the ejection        portion. 8.    The method of switching
the pressure tanks as        claimed in claim 7, wherein at the same time
of the switching 



operation by the switching means, the air supply valve of one
pressure tank or another pressure tank is closed, and the        air
release valve and then the particle supply valve of one        pressure
tank or another pressure tank are opened, thereby        supplying
particles to one pressure tank or another pressure        tank. 9.    The
method of switching the pressure tanks provided in        the blasting
apparatus as claimed in claim 8, wherein the particle 



supply valve of one pressure tank or another pressure tank is
automatically opened by means of a timer after the pressure        inside
one pressure tank or another pressure tank is decreased        to the
atmospheric pressure. 10.   The method of switching the pressure tanks
provided in        the blasting apparatus as claimed in claim 8 or 9,
wherein the        method further comprises the steps of: delivering the
particles        which are ejected from the ejection portion and stored in 



the blasting chamber to a particle separator by a particle        delivery
means; and supplying reusable particles which are        obtained by
separating the delivered particles by the particle        separator into
either one of the pressure tanks from which no        particle is being
supplied to the ejection portion. 11.   The method of switching the
pressure tanks provided in        the blasting apparatus as claimed in
claim 10, wherein the        delivery means is adapted to deliver the
particles with highly 



pressurized air. 12.   The method of switching the pressure tanks provided
in        the blasting apparatus as claimed in claim 10, wherein the
delivery means delivers the particles in the blasting chamber        when
it is detected by a particle detecting means that the        amount of the
particles stored in the blasting chamber reaches        a predetermined
amount.  




















