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FILED OF THE INVENTION

The present invention relates to a blasting apparatus,

and in particular relates to a pressure tank apparatus for
supplying particles in an ejection portion of a blasting
apparatus. Further, the present invention is also directed to
a method of switching the pressure tank apparatus, a particle
supply valve which opens or closes to respectively create or
terminate a flow of particles and compressed air to a nozzle
of a blasting apparatus, and a particle separator that
extracts only reusable particles from a mixture of used
particles and dust which have been. produced during the
blasting process. '

BACKGROUND ART

In the 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
pressure tank 51, there is provided a hopper 52. Between 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 shutoff valve which opens and closes

automatically in accordance with the internal pressure of the
pressure tank 51.

Further, connected to the top portion of the pressure
tank 51 are an air supply pipe 55, which supplies air for the
purpose of pfessurizing the inside of the pressure tank 51,
and an exhaust pipe 58 which exhausts the pressurized air
within the pressure tank 51. For performing these functions,
the air supply pipe 55 is provided with an air supply valve
54, and the exhaust pipe 58 is provided with an air release
valve 57. '

Connected to the bottom portion of the pressure tank 51
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Further, the present invention is also directed to a nethod of
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particles to a nozzle (not shown in the drawing). A particle
supply valve 59 is provided in the delivery pipe 60. In the
drawing, 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 are 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 risen. 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 particlés 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.

However, in the conventional blasting apparatuses, when
all the particles 53 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 $3. 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 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, and therefore blasting operation must be
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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. 1In
this way, 1t 1is possible to carry out a relatively longer
blasting operation with one operation of particles.

However, even with the blasting apparatuses having such
larger pressure tanks, it is still necessary to suspend |
blasting operations in order to refill the pressure tank, and
therefore it is impossible to carry out continuous blasting
opera#ion. 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 a first 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.

In the meantime, in the conventional blasting
apparatuses, a particle supply valve is provided for
performing or terminating the supply of compressed air and
particles which are to be fed to the ejection portion that is
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The known valve has a main body 221 provided with an
inlet port 222 into which particles and compressed air flow,
an outlet port 223 from which the particles and compressed air
flow out of the valve, and a control air inlet/outlet port 224
which allows control air to flow into or out of the valve.

Further, in the main body 221, there are provided two
partition walls 229, 230 which are made of flexible rubber and
held by the main body 22 to partition the space inside the
main body 221 into a first chamber 231 and a second chamber
232. In this construction, the inlet port 222 and the outlet
port 223 are communicated with the first chamber 231, and the
control air inlet/outlet port 224 is communicated with the
second chamber 232.

Further, a metal pin 227 is passed through the middle
portion of each of the two partition walls 229, 230 and is
fixed thereto. Fixed to the end of the metal pin 227 which
lies in the first chamber 231 is a rubber closure member 226,
and fixed to the other end which lies in the second chamber
232 is a metal plate cap 228.

Now, when the valve is to stop supplying the nozzle (not
shown in the drawing) with particles and compressed air,
control air is passed into the second chamber 232 through the
control air inlet/outlet port 24 to pressurize the second
chamber 232. This results in an increase in pressure inside
the second chamber 232 which causes the flexible paftition
wall 230 to deform toward the first chamber 231,'which in turn
causes the closure member 226 to close off the opening 225,
thereby closing off the inlet port 222.

. Then, when the valve is to be opened to supply the nozzle
with particles and compressed air, control air is exhausted
out of the second chamber 232 through the control air
inlet/outlet port 24 in order to decrease the pressure inside
the second chamber 232. As a result, the partition wall 230
deforms toward the second chamber 232, thus causing' the
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retracted closure member 226. Thereafter, the particles and
compressed air flow out of the outlet port 223 and then
supplied to the nozzle. '

Further, the second chamber 232 is provided with a bolt

"shank 232 and a handle 234 fixed to the bolt shank 232 to
allow the bolt shank 232 to be rotated. The bolt shank 232 is
used to adjust the amount of retraction of the closure member
228 in order to adjust the amount of particles and compressed
air.to be supplied to the nozzle. For example, when the
amount of particles and compressed air flowing through the
valve is to be decreased, the bolt shank 232 is rotated to
increase its protruding length into the second chamber 232.

In this case, the end of the metal cap 228 provided at the
middle of the partition wall 229 that has been deformed into
the second chamber 232 upon the supply of the particles 1is
come into contact with the end of the the bolt shank 233, to
restrict the retraction of the closure member 226. As a
result, the amount of the space between the closure member 226
and the opening 225 is reduced, thereby achieving a reduction
in the amount of supply of particles and compressed air
flowing through the valve.

However, because the partition walls 229, 230 of the
conventional valves are made of rubber, they lose elasticity
during the long-term use, and this results in a problem in
that leakage of particles and compressed air is liable to be
caused. Namely, when control air is supplied to the second
chamber 232 to deform the partition wall 230 toward the first
chamber 231, it is not possible to obtain a required pressing
force that pushes the closure member 226 onto the opening 225
if the partition wall 230 looses its elasticity.

Consequently, the closure member 226 is pushed back due to the

-pressure of the compressed air and particles, thus leading to
the leakage thereof.

isS Been Re‘laced

BT



rai sed.. As soon as the pressure inside the pressure tankl5
prescribed |level, the particle supply valve 56 autonati c§l
stopping_the flow of particles 53 fromthe hopper 52 to

REEN

ank

51 and, at the sanme tinme, preventing pressurized air fron1|eak|ng into the
hopper 52 frO”FﬁP@h@fﬁéﬁérebéé&ﬁsélthghﬁﬁbbﬁbeﬁaﬁtPtﬁéﬁ'ﬁ@lPEGZQQI02305 to

be carried out, the particle su

val ve 59 is opened to all ow conpressed

air and pAFeitlesiblepel HeFFvB?gdp?ﬁsihEenB?zg%@rantee an even movement

of the metal pin 227. Namely, when the supply of particles is
terminated, the metal pin 227 is normally moved to the left in
the drawings. However} there is a case that the pin 227 moves
slightly left-downward due to the weight of the closure member
226. In this case, since the closure member 226 which is
fixed to the metal pin 227 does not properly engage with the
opening 225, there is a case that a space is created between
the closure member 226 and the opening 225, thus resulting in
a problem in that particles and compressed air are leaked
through the space.

Moreover, if the power to the blasting apparatus is
accidentally shut off during a blasting operation and
therefore the flow of control air to the second chamber 232
suddenly stops, there is another problem in that particles and
compressed air are discharged from the outlet port 223.
Namely, in the above condition, the closure member 226 is
simply abutted onto the opening 225 by the restoring force of
the partition walls 229, 230, so that they are easily
retracted by the pressure of compressed air and particles,
thus résulting in leakage of the compressed alr and particles.

In view of the above described problems, it is a second
object of the present invention to provide a leakproof
particle supply valve for use in a blasting apparatus which
uses a piston and a biasing means instead of rubber partition
walls to avoid deterioration of flexibility characteristics.

Further, it is a third object of the present invention to
provide a particle supply valve equipped with a slidable wall
fixed to a sliding member to allow a seal to be maintained
between a first chamber and a second chamber over a long
period of time. '

Furthermore, it is a fourth object of the present
invention to provide a particle supply valve which can prevent
leakage of compressed air and particies from being cased, by

holding the sliding member properly to close the opening at a

predetermined position.
R
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Moreover, it is a fifth object of the present invention
to prevent discharge of compressed air and particles which
would be caused by an accident that the closure member is not
retracted from the opening in a case where flowing and
pressurising of the control air accidentally stop during the
blasting operation.

In the meantime, in blasting apparatuses, particle
separators have been used for the purpose of recycling
particles that have been used during a blasting process.
Namely, in the blasting process, some of the particles are
crushed into particle dust. However, in order to maintain a
desired blasting performance, it is necessary for the
particles to maintain their prescribed particle diameter.
Therefore,_it is necessary to provide a particle separator for
rémoving such particle dust in order to reuse the particles.

In the conventional apparatuses, a cyclone type particle
separator is used as such particle sepérator. This particle
separator separates reusable particles from particle dust and
the like by utilizing a rotating air current which produces a
centrifugal force. This utilizes the character that particle
dust has a relatively small diameter rather than a prescribed
particle and therefore the mass of the particle dust is
smaller than that of the reusable particles.

‘In this connection, Fig. 14 is a side view of such a
cyclone type particle separator, and Fig. 15 is a top plan e
view thereof.

In the drawings, the reference numeral 350 denotes a
separator container. in the separator container 350, there is
provided with an inlet port 351 which sucks a mixture of used
particles and particle dust produced by a blasting process
together with compressed air. Further, an exhaust port 354 is
provided in a central portion of the separator container 350
in such a manner that it passes through the upper surface of
the separator container 350.

Now, when the mixture of used particles and particle dust
produced by a blasting process and compressed air are sucked
into the inside of the separator container 350 through the
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pressure .8Rk+Pdnal flow, the reusable particles slowly move down
toward the bottom of the separator container 350 as they flow

1

in the vicinity of the inner circumferential side walls of the
éeparator container 350. Upon reaching the bottom of the
separator container 350, the reusable particles are collected
in a hopper tank 355.

In this case, the unreusable particle dust flows more
toward the center of the separator container 350 due to their
relatively low mass.' Consequently, such low-mass particle
dust gets sucked out of the separator contalmer 350 together
with compressed air through the exhaust port 354, and then fed
to a dust collector.

In the drawing, a metal screen indicated by the numeral
353 is provided for preventing peeled coating or bits of paint
which have a relative large size and has been discharged
_during the blasting process with being mixed into the reusable
particles. This is because there is a case that such peeled
coating or bits of paint falls into the hopper tank 355
without being discharged from the discharge port.'

However, because such conventional particle separators do
not have any obstractive member inside the separator container
for diffusing the mixture of reusable particles and particle
dust, a mixture of large and small mass particles and particle
dust is caused to flow in the vicinity of the inner
circumferential side walls of the separator container 350 when
the particle separator is in actual operation, thus rendering
such centrifugal separation ineffective. Furthermore, it is
not possible to achieve a sufficient centrifugal separation
with such conventional separators because the mixture of
reusable particles and particle dust either falls into the
hopper tank 355 or is sucked out through the exhaust port 354
before the mixture has flowed even halfway around the inside
of the separator container 350. For these reasons, such
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enter 1nto the separator container, the rotating air flow is

disturbed. In the conventional apparatus, the centrifugal
force required for the separation process is obtained by the
stable rotating air flow, there is a problem in that such a
disturbance of the rotating air flow deteriorates stable
separation accuracy.

Accordingly, it is a sixth object of the present
invention to provide a particle separating apparatus for use
in a blasting apparatus which can achieve a highly accurate
separation'of particles by using a diffusion member instead of
a centrifugal force, and thereby being able to have high

accuracy of separation and excellence in stable particle
separation accuracy.

DISCLOSURE OF THE INVENTION

In order to achieve the objects stated above, the ‘
pressure tank apparatus according to the present invention
comprises two or more pressure tanks, and a switching member
for selecting from the two or more pressure tanks one pressure
tank from which particles are to be supplied to an ejection
portion of the blasting apparatus, wherein one pressure tank
or another pressure tank from which the particles are to be
supplied to the ejection portion of the blasting apparatus is
switched to another pressure tank or one pressure tank by
operating the switching means; and particle supply valve and
air release valve of one or another pressﬁre tank are closed
while an air supply valve of another or one pressure tank is
opened, thereby supplying the particles in the switched
pressure tank to the ejection portion.

As described above, in the pressure tank apparatus
according to the present invention, a pressure tank from which
particles are supplied to a nozzle is selected from a
plurality of pressure tanks, while the other tank or tanks
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present invention, comprising: a valve body having an inside
space; partition walls for defining the inside space of the
valve body into a first chamber and a second chamber; a
particle inlet port and a particle outlet port both provided
in the first chamber; a control air inlet/outlet port provided
in the second chamber; a sliding member'which passes the
partition walls in a slidable manner, the sliding member
having a first end portion positioned in the first chamber and
a second end portion positionéd in the second chaber; a
closure member provided at the first ‘end portion of the
sliding meﬁber; a piston fixedly mounted to the sliding member
in the second chamber; and a biasing means for pressing the
second end portion of the sliding member.

According to the particle supply valve having the above
described structure, since the particle supply valve does not
use partition walls made of rubber, it is possible to avoid
the deterioration in elasticity associated with such
construction as used in the conventional value. As a result,
the present invention provides a particle supply valve which
prevents leakage of particles and compressed air. Further,
according to the above described construction, by supplying or
discharging the control air, it is possible to move the piston
with the use of the biasing force of the biasing means to
slide the sliding member, and thereby enabling to close or
open the opening with the closure member precisely at a
prescribed position. Further, according to the above
construction, in the event that the power source is
errorneously or accidentally shut off during the blasting
operatibn to terminate that control air flows into the second
chamber and pressurize it, the closure member is not retracted
from the dpening because the biasing means pushes the sliding
member. Therefore, even in such a case, it is possible to
prevent the compressed air and particles from being ejected
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it possible to maintain an airtight seal between the first
chamber and the second chamber over a long period of time.

Furthermore, the particle separator for use in the
blasting apparatus according to the present invention
comprises: a separator container; an intake port for blowing
reusable particles and particle dust obtained after the
blasting operation into the separator container; a diffusion
membef for diffusing the reusable particles and particle dust;
an exhaust port for exhausting'the particle dust and
compressed'air; and a reusable particle accommodating tank
disposed below the diffusion member.

According to the particle separator having the above
described structure, since the reusable particle and particle
dust are efficiently diffused by the diffusion member, it is
possible to improve the separation accuracy. Further, since
no centrifugal force caused by rotating air flow is not used,
it is possible to obtain stable separation accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a conceptional illustration of one embodiment

of a blasting apparatus according to the present invention,
which shows process for supplying particles to the pressure
tank A and pressure tank B;

Fig. 2 is a conceptional illustration of the embodiment
of the blasting apparatus according to the present invention,
which shows the condition in which particles are supplied to a
nozzle from the pressure tank A to carry out a blasting
operation;

Fig. 3 is a conceptional illustration of the embodiment
of the blasting 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
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separator by using compressed air;

Fig. 4 is a conceptional illustration of the embodiment
of the blasting apparatus according to the present invention,
which shows the condition that the particles are supplied to
the nozzle from the pressure tank B, while particles are
supplied to the pressure tank A;

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;

Fig. 6 is a conceptional illustration of the conventional
pressure tank apparatus:

Fig. 7 is a cross-sectional view which shows the
condition in whiéh an opening of one embodiment of a particle
supply valve accérding to the present invention is closed;

Fig. é is a cross-sectional view which shows the
condition that the opening of the particle supply valve shown
in Fig. 7 is opened;

Fig. 9 is a cross-sectional view of the conventional
particle supply valve;

Fig. 10 is a side view of a particle separator for use in
an embodiment of the blasting apparatus according to the
present invention;

'Fig. 11 is a top plan view of the particle separator
shown in Fig. 10;

Fig. 12 is a perspective view of a diffusion member of
the particle separator shown in Fig. 10;

Fig. 13 is a perspective view of a diffusion member of
another embodiment of the particle separator according to the
present invention;

Fig. 14 is a side view which shows a particle separator
of the conventional cyclone type; and

+Fig. 15 is a top plan view of the particle separator 
shown in Fig. 14.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
With reference to the drawings, a detailed description of
the preferred embodiments will now be given below.
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3 Disclosure of the Invention In order to achieve
above, a blasting apparatus according to the present inve
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| east tV\,O pressure t anks asti ng appar atus accord |ng
to the prenenratusenguanpedwﬁtbeg prhesuire tank apparatus according to

the present invention. The blasting apparatus is comprised of
a pressure tank apparatus, a blasting chamber and a particle
separator, which are described below in that order.

The pressure tank apparatus includes two pressure tanks
1, 11 acting as a particle storage means. Each of the
pressure tanks 1, 11 is made from a cylindrically shaped
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 preésure tanks 1, 11 are air supply pipes 2, 12
for supplying compressed air to the pressure tanks 1, 11 in
order to ppessurize the pressure tanks 1, 11, exhaust pipes 4,
14 for discharging pressurized air out of the pressure tanks
1, 11, and particle supply pipes 6, 16 for supplying particles
from a hopper 34 to the pressure tanks 1, 11. Further, air
supply valves 3, 13 are provided in the air supply pipes 2,
.12, alr release 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. Connected to the
botfom cover plates of the pressure tanks 1, 11 are particle
discharge pipes 9, 19 for discharging particles out of the
pressure tanks 1, 11, and connected to the particle discharge
pipes 9, 19 is a directional control valve 20.

In this arrangement, the air supply valves 3, 13, the air
release valves 5, 15, the particle supply valves 7, 17 and the
directional control valve 20 are controlled by a hand-operated
switch (not shown in the drawings) for selecting one of the
pressure tanks 1, 11 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 in the
drawings) may be provided to delay by a prescribed length of
time the switching operations of the particle supply valves T,
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to said pressure tank, an air rel ease valve for decreasi nﬁ ﬁ'r" i‘ﬁ Egﬁﬂﬁl
pressure tank and an air supply valve for pressurising sa ,
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anot her pressure tank or one piessure perating a swt
valve 200. This partlcle supply valve 200 is cooperative y
connected to a nozzle switch (not shown in the drawings). In
this regard, it should be understood that the particle supply
valve 200 may be constructed from a conventional particie
supply valve having partition walls made of rubber. However,
if do so, there is a possibility that leakage would occur due
to the deterioration of the elasticity of the rubber.
Furthermore, a pipe indicated by the reference numeral 22 is a
pressurized air supply pipe, which is connected to the
delivery pipe 23 to add highly pressurized air to the
compressed_air and particles passing through the delivery pipe
23.

The blasting 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 of the 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 the separator 300. 1In 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 28 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 separator 300 through the delivery pipe 29. Also,
provided in the hopper 26 is a level sensor (not shown in the
drawings) which sends a signal to a control device (not shown
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nmeans; and closing the particle supply valve and air rele
or. another pressure tank while opening the air supply val
one pressure tank, thereby supplying the particles in the

ToliS SHEET BASEEEN

Wi t CIREPLACEDsur e

tank to the EJECtIOH portion. Further, the nethod of

pressure astin rat | t he present
|nvent|onE§on§ 9quw%speyhgﬁ b agggg% %eﬁggatﬁégg&??gglng %peratlon by
t he smntchcngmuéamsﬂ ﬂhetherhspppryZeareachksoaeppedssnrainadkVoﬂuwﬁother
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supply valve o one pressuré préssure tank are opened,
t her eby sgppsyrngtp&r coolteglt deyhee is operated so as to open the

particle delivery valve 27 to supply the hlghly pressurized
air through the air supply pipe 28, thereby delivering used
particles, etc. to the particle separator 300.

The particle separator 300 is an apparatus for separating
reusable particles from particle dust, etc. As shown in Fig.
1, the particle separator 300 is comprised of a cylindrically
shaped housing container 302, a cylindrically shaped separator
container 303 concentrically arranged within the housing'
container 302, and a hopper tank 304 arranged below the
separator container 303 to collect reusable particles. The
delivery pipe 29 is connected to an upper portion of the
cylindrical wall of the separator container 303 to allow
reusable particles, particle dust, etc. produced during a
blasting process to be passed together with compressed air
froﬁ the delivery pipe 29 into the separator container 303.
Further, a first exhaust opening 307 1s provided in a top
portion of the separator container 303, and five diffusion
plates 31la, 311b, 31llc, 311d and 3l1lle are arranged inside the
separator container 303. The diffusion plates 31la, 311b,
3110, 311d and 31le are made of a punched metal, respectively
and they are mounted on a support plate 312 in such a manner
that they are spaced through a predetermined interval. The
diffusion plates 31la -~ 3lle have roughly the same diameter as
that of the separator container 303. In this connection, the
arrangement of the support member 312 and the diffusion plates
31la - 3l1lle is removable from the housing container 302 by
opening an outer cover 314 provided at the top of the housing
container 302 and pulling such arrangement out of the
separator container 303. Further, a second exhaust opening
308 is formed in the upper part of the hopper tank 304 and
particle supply pipes 6, 16 are connected to the bottom of the
hopper tank 304. Connected to the right side of the housing
container 302 is an exhaust pipe 319 for sucking out particle
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pressure tank or another pressure tank. - Furt hernore
sw tching pressure tanks provideéd in the blasting apparatui ﬁﬂ%ﬁ ﬁQﬁEEN
the present invention conprises the step of: delivering thi& part Ehi ch f

are ejected fromthe ejection portion and stored in the blastlng chanber to ~
a particl parat.or st cl el iy e d_.s yi |l e
particlesam%%éheg%e ogpa?ﬁg ig ggcgrgﬁi%d%%ﬁe%géFl3§red3§§%tfgﬁ%§%%§§b
.particle éeparahownlﬁnothetﬁeawangsof t he pressure tanks from which no

particle is beFﬁQtﬁHEBb%%d e HQGP%%§§$ﬁ%n +8O1kL03: COFmOEI?rRE essure

t ank apparatus accor ent "1 nvention, i ch
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 are 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
according to the present invention will be described with
reference to Figs. 1 - 4;

First, particles are supplied to the hopper 26 of the
blasting 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 300 through the delivery pipe 29. The
particles which are delivered to the particle separator then
flow into the separator container 303 where they pass through
the holes in the punched metal diffusion plates 31la - 3lle
and fall into the hopper 34. At this point in the process,
there is no need to activate the dust collector, because the
particles reaching the particle separator 300 from the hopper
tank 26 have not yet been used for carrying out a blasting
operation, and therefore not mixed with dust or flake of
paint. Now, after falling into the hopper 34, the particles
pass into the particle delivery 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 1, 11 at
approximately the same amount. While this filling process is
being carried out, the air release valves 5, 15 are kept
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particles are supplied to a nozzle is selected froma pIurallty of pressur

bl asting operation in which no suspension is required fo

tanks, while the remaining tank or tanks which are not
refilled with particles, thus making it possible to carr éﬁgggggﬂuous
refi

articles.
P - ‘opened, the air supply va;ves 3, 13 are kept closed, and the

particle supply valve 200 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 1, 11, the directional control
valve 20 is switched to the side of the pressure tank 1 by
operating a changeover switch (not shown in the drawing). 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 1, the directional control valve 20
is not operable even when the changeover switch is operated.
At the same, the operation of the changeover switch causes the
particle supply valve 7 and the air release valve 5 to close,
and the air supply valve 3 to open to allow compressed air to
flow into the pressure tank 11 in order to pressurize the
inside of the pressure tank 1. 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 open/closed states for each valve, wherein the step
of preparing for a blésting operation is indicated by "Start
A",

Now, when a blasting operation is to be begun, a nozzle
switch (not shown in the drawings) is operated to open the
ﬁarticle supply valve 200 to allow particles and compressed
air from the préssure tank 1 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 1 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
(2 - 5 kg/cm®) to the particles and compressed air passing
through the particle delivery pipe 23 from the pressure tank 1
(see Fig. 2).
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Further, as it is possible to utilize a plurality of sopall ————

tanks in the pressure tank apparatus according fothREsHEESBAS BEEN
a high degree of safety can be achieved and _ REPLACGED

As the blasting operation continues, the amount of
particles contained in pressure tank 1 steadily decreases. At
the same time, there is a steady piling up of used particles
and parficle dust, bits of paint, etc. in the hopper 26 of the
blasting chamber. Now, when the volume of used 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 and activates a device to supply pressurized
air through the air supply pipe 28 to force'the reusable
particles and the like to be delivered to the particle
separator 300 through the delivery pipe 29 (see Fig. 3). The
beginning of this operation 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 300
through the delivery pipe 29, a dust collector (not shown in
the . drawings) which is connected to the exhaust pipe 319 is
activated. Consequently, a negative pressure is created in
the housing container 303, and this causes the usable
particles and particle dust and the like approaching the end
of the delivery pipe 29 to be suddenly sucked into the
separator container 303. The reusable particles and particle
dust that have entered into the separator container 303 then
strike onto the inner walls of the separator container 303 and
the top surface (the particle reception surface) of the
uppermost diffusion plate 311a at high velocity, and then they
become dispersed. At this time, because the particle dust has
a smaller mass than the blasting particles, it gets sucked out
of the separator container 303 through the exhaust opening
307. Then, it is discharged to the dust collector through the
space defined between the outer upper surface of the separator
container 303 and the bottom surface of the outer cover 314 of
the housing container 203, and through the exhaust pipe 319.
Thereafter, the moré massive reusable particles and the
particle dust that do not get sucked out through the exhaust
opening 307 pass through the punched holes in the diffusion

R
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the overall size of the blasting apparatus can be kept_to_a_ninlmim
result’, manufacturing costs can be kept down and on
space is required to install the blasting apparatus.
when a predet ernined anount of particles is supplied

tho part1take SELECRAT PILL Gubd ) Bre “ERRCP B BREMATHE5 60 FETAES 1 e?ﬁg

suppl i ed amdthbethErikanknOO thekSOnhsuhfaeenof the udeffisbtorfplateit is

el ¢ SELEHE LB (6P, Hirkckhah SRR FLERrLFeLporo@ askh f
particle dust that_ls present will be dispersed upwardly to
pass through the punched holes in the diffusion plate 31l1la,
and then it is sucked out of the exhaust openiné 307. Then,
the reusable particles and the particle dust that have fallen
onto the top of the diffusion plate 311lc through the punched
holes of the diffusion plate 311b are further separated in the
same manner as was described in connection with the diffusion
plate 311b. This process continues until the reusable
particles pass through the punched holes in the bottommost
diffusion plate 31le, at which point the reusable particles
including a small amount of dust fall into the hopper 34. At
this time, any relatively'low mass particle dust that is still
present is sucked up through the second exhaust opening 308
and the space defined between the outer wall of the separator
container 303 and the inner wall of the housing container 302,
and then it is discharged to the waste collector through the
exhaust pipe 319. While this whole process is taking place,
the relatively small bits of paint or coating are discharged
from the exhaust pipe 319. On the other hand, however, the
relatively large bits of paiht or coating that cannot pass
through the punched holes of the diffusion plates 31la - 31le
remain on the tops of the diffusion plates 311la - 3lle. To
remove these lafge bits of paint..the outer cover 314 of the
housing container 302 is opened after the blasting apparatus
is turned off, and then the support member 312 and the -
diffusion plates 31la - 3lle fixed thereto are removed from
the housing container 302, thereby enabling to remove the
large bits of paint easily.

Now, when the pressure tank 1 runs out of particles, the
directional control valve 20 is switched from the pressure
tank 1 to the pressure tank 11 by operating the changeover
switch. At the same time, the operation of the changeover
switch causes the particle supply valve 17 and the air release
valve 15 to close, and the air supply valve 13 to open to
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Moreover, since it is possible to use the reusable part [[CIES . EEN !
bl asti'ng chanber, it is not necessary to refill nem/paririﬁggiﬁféﬂvwﬁss
portion of a pressure tank which is normally put at ar | )

posi tion.

PEACED UPPER
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Brief Description of the Draw ngs Fig. 1is a

concepti gRgl,y 'c'og@&!e%@ew A e ATRCdiERNM Y i isttld Rankonar atnis

equi pped With a

essure tank apparatus according to the present Hyvention,
. y

whi ch showder to pressurize the inside of the pressure tank 11

carrying out the above operation, a tank from which particles
are supplied to the nozzle 24 is changed from the pressure
tank 1 to the pressure tank 11 (see Fig. 4). This is
indicated by "B Switching” in Fig. 5.

At the same time, the operation of the changeover switch
to pressure tank 11 causes the air supply valve 3 to close and
the air release valve 5 to open in order to lower the pressure
inside the pressure tank 1 to a level roughly equal to the
atmospheric pressure. Next, by means of a timer (not shown in
the drawings), the particle supply valve 7 is opened to supply
particles from the hopper 34 to the inside of the pressure
tank 1 a prescribed amount of time after the operations of the
directionai control valve 20, the air supply valve 3 and the
air release 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 particles are supplied to the pressure tank 1 from the
hopper 34 only after the pressure inside the pressure tank 1
has reached a level 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 1 or pressure tank 11 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 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 capacitiles
in the pressure tank apparatus according to the present
invention. For example, in the embodiment described above,
one of the pressure tanks 1, 11 may be a large main tank while
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which particles are supplied to a nozzle 1s 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.

Further, as it 1s 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

lachieved and the overall size of the blasting apparatus can be

kept to a ﬁinimum. 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
senéor. 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 relatively a high position.

_ Next, with reference to Fig. 7 and Fig. 8, a detailed
deseription of the preferred embodiment of the particle supply
valve 200 according to the present invention will now be given
below.

_ Fig. 7 is a cross-sectional view of a particle supply
valve 200 according to the present invention, in which the
valve 200 is shown in an open state. Fig. 8 is a cross-
sectional view of the same valve 200 shown in Fig. 7, in which
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to a particle separator by using conpressed air;
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equi pped with the pressure tank apparatus according to th
i nvention, which shows the condition that the particles are supplied to the
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of a conventional pressure tank apparatus.
provided . with an inlet port 202 which allows particles and

compressed air to pass into the valve, an outlet port 203

which allows particles and compressed air to pass out of the
valve, and a control air inlet/outlet port 204 which allows
control air to. be supplied to and released from the valve.

Further, a brass partition wall 210 is integrally formed
inside the main body 201 to partition the space inside the
main body 201 into a first chamber 215 and a second chamber
216. The inlet port 202 and the outlet port 203 are
communicated with the first chamber 215, and the control air
inlet/ouflgt port 204 is communicated with the second chamber
216.

-Further, a sliding member 207 which is also made of brass
is slidably inserted through an insertion hole 211 formed in
the central portion of the partition wall 210. Provided on
the tip end of the left side portion of the sliding member 207
which lies in the first chamber 215 is a hard rubber closure
member 206. The hard rubber closure member 206 is formed in
the shape of a half sphere. By being fixed to the sliding
member 207, the closure member 208 is movable to seal off an
opening 205 of the inlet port 202 in order to shut off the
supply of particles and compressed air flowing into the first
chamber 215 of the particle supply valve 200. To accomplish
this function, the closure member 206. is preferably formed to
have a diameter that is larger than the diameter of the
opening 205. |

Also, on the side of the sliding member 207 which lies in
the first chamber 215, there is pfovided a brass slidable wall
209 which is fixed to the sliding member 207. The slidable
wall 209 is formed such that the outer circumferential surface
thereof is in sliding contact with the inner circumferential
wall surface of the first chamber 215. As a result, the
slidable wall 209 makes it possible to divide the first
chamber 215 into a first space which receives particles and
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compressed air and a second space which is kept free of
particles and compressed air.

Further, on the side of the sliding member 207 which lies
in the second chamber 216, there is provided a brass piston
208 which is fixed to the sliding member 207. The outer
circumferential surface of the piston 208 is in sliding
contact with the inner circumferential surface of the second
chamber 216. The circumferential surface of the piston 208 is
widened to stabilize the sliding movement of the sliding
member 207 and to provide a highly effective airtight seal
against the control air under pressure in the second chamber
216. Further, a hard rubber shock absorber 217 is provided in
the second chamber 216 on the wall surface of the partition
wall 210.

Further, a biasing means 212 comprised of a metal spring
is provided in the second chamber 216 between a protrud;ng
portion formed with an end portion of the sliding-member 207
which lies in the second chamber 218 and the inner wall
. surface of the second chamber 218 which directly facés the_
protruding portion of the sliding member 207. In particular,
one end of the biasing means 212 is secured around the
protruding portion of the sliding member 207 and the other end
of the biasing means 212 is secured inside an annular fixing
member 213 provided on the inner wall surface of the second
chamber 216. Further, a bolt 214 is inserted through the
valve main body 201 in a manner that allows an end portion
thereof to be screwed into the second chamber 216. Moreover,
the bolt 214 has a head portion lying outside the valve main
body 201 which can be turned to adjust the length of the end
portion thereof protruding within the second chamber 215.

Now, when the supply of particles and compressed air to a
nozzle (not shown in the drawings) is to be shut off, as shown
in Fig. 7, control air is passed into the second chamber 218
through the control air inlet/outlet port 204 to pressurize
the second chamber 216, thereby causing the piston 208 to be
pushed toward the first chamber 215, and this in turn causes
the sliding member 207 to slide to the left, whereby the
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Detailgd Description of the Preferred Enbodi nent W hHEEéﬁE@ﬁQRS%QEN'
t he acconpanyi ng draw ngs, a detailed description of the prefer rgpracep
enbodi mrent will now be gi ven bel ow. Figs. 1 - 4 ar e~cormceptronal-

illustrations of a blasting apparatus equipped with a pressure tank

appar at Us. 5§ &i Bembert Bb8 €80edi-BBA inthethkagheAgngPROGatLS skalComgr i sed
of a pressure tank apparatus, a blasting operation chanber and a particle
separ at or th@hiBheEoRer tuéPPons are described below in that order.

On the other hand, when particles and compressed air are
to be supplied to the nozzle 24, the control air in the second
chamber 216 is released through the inlet/outlet port 204 to
depressurize the second chamber 216, thereby causing the
piston 208 to retract in a direction away from the first
chamber 215, and this in turn causes the sliding member 207 to
slide to the right, whereby the closure member 206 is pulled
out of the opening 205 (i.e., the closure member 206 moves to
the right in Fig. 8). As a result, particles and compressed
air first flow from the inlet port 202 into the first chamber
215 through the space created between the opening 205 and the
closure member 208, and then flow out through the outlet port
203 to be éupplied to the nozzle.

In this connection, because the slidable wall 209 divides
the first chamber 215 into the first space which receives
particles and compressed air and the second space which is
kept free of particles and compressed air, it is possible to
prevent particles from entering into the space between the
insertion hole 211 and the sliding member 207. As a result,
it is possible to prevent the sliding surfaces from being
abraded by the particles.

Further, by turning the bolt 214 to increase the
protruding length of the end portion thereof inside the second
chamber 216, it is possible to reduce the distance between the
left end of the bolt 211 and the right_end of the sliding
member 207, and this distance defines the retraction distance
of the closure member 206. Namely, as shown in Fig. 8, when
particles and compressed air are being supplied to the nozzle,
the left end of the bolt 214 is in contact with the right end
of the sliding member 207 to restrict further movement of the
sliding member 207. Consequently, it is possible to control
the amount of particles and compressed air being supplied to
the nozzle by turning the bolt 214 to adjust the length of the
end portion inside the second chamber 2186.

Furthermore, because the valve main body 201, partition

24
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The pressure tank apparatus includes two pressure tan =BT aCl ' zF a
particle storage neans. Each of the pressure tanks Al 1EWSSH§E #é%ﬁn
cylindrically shaped netal nenber having upper and | ojer fl

and bottom cover plates which are fastened to the upper—and lomer fl anges
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ressure tanks Al, Bl1, and particle supply pipes 16 for supplying
partlcIesaﬂﬁéﬁpaaﬁéﬁﬁeFhaiaFGeFﬁétéﬁéssure t anks

Moreover, because the wall surface of the partition wall
210 that lies inside the second chamber 216 is provided with
the hard rubber shock absorber 217, it is possible to prevent
the piston 208 from colliding with the partition wall 210, and
this makes it possiblé to prevent the closure member 206 from

being damaged when the second chamber 216 experiences a sudden
rise in pressure.

In summary, because the particle supply valve according
to the present invention does not use partition walls made of
rubber, it_is possible to avoid the deterioration in
elasticity associated with such construction. As a result,
the present invention provides a particle supply valve which
prevents leakage of pafticles and compressed air.

Furthermore, because the partition wall, sliding wall and
piston enable the sliding member to maintain its sliding
characteristics, it is possible to consistently carry out a
proper sliding operation with the sliding member. As a
result, the closure member fixed to the sliding member can
consistently be moved into a prescribed position in the
opening, thus making it possible to prevent particles and
compressed air from leaking through the opening.

Moreover, because the sliding member is held slidably by
means of the partition wall, the sliding wall and the piston,
it is possible to always carry out precise sliding movement.
Therefore, the closure member fixed to the sliding member can
be brought into contact with the opening at a prescribed
position, thereby preventing leakage of compressed air and
particles.

Furthermore, in the event that the power source is
errorneously shut off during the blasting operation to
terminate that control air flows into the second chamber and
pressurize it, the closure member is not retracted from the
opehing because the biasing means pushes the sliding member.
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Al, Bl1ll. Further, air supply valves 3, 13 are provided

pi pes 2, 12, exhaust valves 5, 15 are provided in the e@ EpEHSBEEN,
and particle supply valves 7, 17 are provided in the pa icl & lhﬁgﬁp alpe
6, 16, respectively. Further connected to the bott om cover plates of the

pressure tanks fyb. Bje]vefi{ P Ui (% ?.tgeisp i%lelgcdcf Qi’ré?l}e?rfé‘atﬁgé ng

particl es ‘out of t pressure ¥ anks BI1, 'and connected to the particle
di schar ge qgn;mges;edlgiﬁrs apdjipagtiicdres fowm g ing adectpd 'Iﬂfémhlﬁh%uppl y

val ves 3, Jdiidthefphaust valves 5, 15, the particle supply valves 7, 17
and the dlrecf%oﬁhl control valve 20 are controlled by a hand- operated

switch (not shd@hedwar saigag fdeomd isting availe sk rfel Radh el thy resPeqt Yhich
the sliding member inside the first chamber, it is possible to

prevent particles from entering into sliding surfaces between
the insertion hole and the sliding member, thus making it
. possible to'maintain an airtight seal between the first

chamber and the second chamber over a long period of time.
' Moreover, the amount of the compressed air and particles
to be supplied can be adjusted by the operation of the bolt
adjusting means.

Hereinafter, with reference to Fig. 10 and Fig. 11, a
detailed description of a first embodiment of the particle

separator 3800 according to the present invention will now be
given below.

In this connection, Fig. 10 is a cross-sectional side
view of a particle separator according to the present
invention, and Fig. 11 is a top plan view thereof. As shown
in these figures, the particle separator 300 includes a
cylindrically shaped housing container 302, a cylindrically
shaped separator container 303 arranged inside the housing
container 302, and a hopper tank 304 arranged below the
separator container 303 to collect reusable particles.

Provided in an upper portion of the circumferential wall
of the separator container 303 is an inlet port 306 which
allows a mixture of reusable particles and particle dust
produced by a blasting operation to be fed together with
compressed air to the inside of the separator container 303.
As shown in Fig. 11, the inlet port 306 faces toward the
central portion of the upper section of the separator
container 303. In this cohnection, because the present
invention does not utilize a rotating flow of air, it is
possible to provid a plurality of inlet ports 306. Further,
the top of the séparator container 303 is provided with an
inner cover 313 which has four first exhaust openings (ports)
307 formed therein (see Fig. 11).
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particles are to be supplied. In this connection, it ISk
swi tching operations of the particle supply valves 7, 1
after the switching operations of the air supply val ves 3, 13REBKNGBBt
valves 5, 15 and directional control valve 20 have been corpFetreg—To— -

accomql i sh th'insér%bﬁeﬁn@ﬁo%h%hQW@hd@aﬁfb%hgr%%b@?@tb? ééh%ﬁih!rasoa
prescri bed Iawgth of tinme the switching operatiqgns of 5art|cle supply

val ves 7, 187 éﬁfpﬁé°ﬁaﬁﬁm8ﬁ€r§ﬂ8d s Fcﬁif§“§éQPaP€HbFS &Pr ¢Sout the

SW tch: ngnggbattleqnby @orRast 8d st att Ae 1dweeC bio@RabnC ehkirebrval The20 |s a
particle

DO AR Ve bpt po5pae: ThB) hon o emdulig e sB el B e lets 2
nozzl e 302 by opening the inner cover 313 and the outer cover 314.

The diffusion member 310 includes five circular-shaped
punched metal diffusion plates 311a, 311b, 31lc, 311d, 31lle
which are spaced a prescribed distance from each other and a
diffusion plate support member 12 which passes through a
central portion of the respective diffusion plates 31la - 3lle
to éupport the diffusion plates 311a - 31le. Fig. 12 is a
perspective view of the diffusion member 310. As shown in
Fig. 12, the five diffusion plates 311la - 31lle are spaced an
equal distance from each other in a layered arrangement that
is fixed to the diffusion plate support member 312.

In this connection, the diameter of each hole of the
punched metal diffusion plate is set in accordance with the
diameter of the reusable particles. For example, based on
experiments carried out by the present inventor, 1t was
determined that holes having a diameter of 3 mm was preferred
for reusable particles having a diameter of 0.8 mm.

Further, four second exhaust openings (ports) 308 are
formed in the top of the hopper tank 304 and a particle
discharge outlet 317 is provided at the bottom of the hopper.
304.

Further, a delivery pipe 305 passes through the housing
container 302 from the left side of Fig. 10, whose blowing
port 306 is opened in the separator cohtainer 303. The
delivery pipe 305 is connected to the blasting apparatus (not
shown in the drawing) to deliver a mixture of reusable
particles and particle dust together with compressed air.
Further, on the right side of the housing container 302, a
dust discharge port 318 is formed, to which an exhaust pipe
319 which sends particle dust to a dust collector (not shown
in the drawings) is connected.

Now, the operation sequence of the above-described
particle separator 300 will be given below. First, a mixture

—_—
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switch (not shown). Furthernore, a pipe indicated by t ‘
22, is a pressurized air supply pipe, which is connected| THIS SieEPRHAS HEEN
delivery .,pipe 23 to add highly pressurized air to the npr eREPUAGED and

particles passing through the particle delivery pipe 23
of reusable particles and particle dust produced by a blasting

operation is delivered to the inside of the separator
container 303 together with compressed air through the
delivery pipe 305. 1In this case, the dust collector (not
shown in the drawings) is activated to create a negative
pressure inside the separator container 303. Therefore, the
mixture of reusable particles and particle dust which have
entered the inside of the separator container 303 from the
inlet port 306 strike onto the inner walls of the separator
container 303, the bottom surface of the inner cover 313 and
the top surface of the uppermost diffusion plate 311a'(the
particle reception surface) at high velocity and thereby being
dispersed over the top surface of the diffusion plate 31lla.

At this time, because the particle dust has a smaller mass
than the réusable particles, the particle dust gets sucked out
of the separator container 303 through the first exhaust
openings 307 and passes through the upper space defined
between the upper surface of the separator container 303 and
the bottom surface of the outer cover 313 of the housing
container 302, and then they are discharged from the dust

exhaust port 318 to the dust collector via the exhaust pipe
319.

At this point, the more massive reusable particles and
the particle dust that did not get sucked out through the
first exhaust openings 307 pass through the punched holes in
the diffusion plate 31l1la and fall onto and strike onto the top
of the diffusion plate 311b to be dispersed. At this time,
any relatively low mass particle dust that is present will be
sucked upwards again to pass through the punched holes in the
diffusion plate 31la and out of the first exhaust openings
307. On the other hand, the reusable particles and particle
dust that fall onto the diffusion plate 311lc through the
punched holes of the diffusion plate 311b are separated again
in the same manner described above.

This process continues until the reusable particles and
the remaining particle dust pass through the punched holes in
the bottommost diffusion plate 31le, at which point they fall
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6 The bl asting operation chanber is conprised

25. Provided inside the operati-on chamber 25 for carryilpg outRERLASEDNg

chanber 25 and a hopper 26 provided at the bottom of t 'TbWESHEEBﬁmshﬂﬁﬁéq

operations is a nozzle 24 provided at the tip portion o
into the hopper tank 304. At this time, any relatively low

mass particle dust that is still present is sucked up through
the second exhaust openings 308 and the space defined between
the outside walls of the separator container 303 and the
inside walls of the housing container 302, and then they are
discharged through the exhaust port 318.

_ Now, as was described for the present embodiment._in
addition to the first exhaust openings 307, the separator
container 303 is provided with the second exhaust openings 308
to allow the particle dust and compressed air that have passed
through the diffusion member 310 to be sucked up and expelled
out through the exhaust port 318. As a result, the particle
separator 300 of this embodiment has an additional step for
removing the particle dust. This prevents any particle dust
from being.mixed with the reusable particle, which is
advantageous to achieve a highly accurate separation.

Furthermore, in the present embodiment of the particle
separator according to the present invention, the first
exhaust openings 307 are arranged so as to face with the top
surface of the uppermost diffusion plate 31la of the diffusion
member 310. As a result, it becomes possible to easily suck
out the particle dust diffused by the diffusion member 310,
thus enabling the present invention to achieve a high
separation accuracy.

Furthermore, in the present embodiment of the particle
separator according to the present invention, the first
exhaust openings 307 are arranged above the top surface of the
uppermost diffusion plate 31la of the diffusion member 310.

As a result, it 1is possiblé to prevent the large-mass reusable
particles from being sucked out through the first exhaust
openings 307, and this enables the present invention to
achieve an even higher separation accuracy.

Furthermore, in the present embodiment of thé particle.
separator according to the present invention, the second
exhaust openings 308 are additionally arranged in the top of
the hopper tank 304. As a result, it is also possible to
prevent the large-mass reusablé particles from being sucked
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the particle delivery pipe 23. At the bottom of the hopper .26 :EEFiiUEL;
ej ected fromthe nozzle 24 are to be accunul ated, whi cﬂfr‘f@%ﬁé‘%?éﬁ@e@ﬁ
particles, particle dust which are produced from sone particl LAGRD have
been crushed during the blasting operation and peel ed coating or flake of
pai nt ., CoriAc tthdcught e Gldaaiidfexthiam 10 RN it 08 ,dendv ety spiepmtiSed or

del i vering .t he substances that have accunul ated at .t.he bhottaom of, the hopper
26 as descfi®&d eH58 e eé‘tgﬁn[i é“ggﬁz}’reatadlr o¥pn | ghets S(?(?r?ﬁeacﬁjlog}l t he

delivery piqemra@®y.s provided with a particle delivery valve 27 mhich’is
connected to t ttomof t.he hopper 26. Further pi | ndi y the
reference nune éﬁrq%éari"%orae ’pl’i&sﬁq}ﬁoferfszﬁnrt sel?&pqc@niﬁr%e ﬁ&éhe gjs?gg%)iﬁ%leégt ed to

separator according to the present invention, the diffusion

[

member 310 can be easily removed from the separator container
303 and the housing container 302 by opening the inner cover
313 and the outer cover 314. As a result, it is possible
easily remove the relatively large bits of peeled paint that
remain on the tops of the respective diffusion plates 31lla -
3lle.

Hereinafter, with feference to Fig. 13, a detailed
description of a second embodiment of a particle separator 300
according to the present invention will now be given below.

In this reéard, Fig{ 13 is a perspective view of the second
embodiment of the diffusion member 340 of the particle
separator according to the present invention. In this regard,
the diffusion member 340 is interchangeable with the above-
described diffusion member 310 of the first embodiment of the
particle separator according to the present invention.

Namely, in contrast with the diffusion member 310 of the first
embodiment of the particle separator which utilizes five
punched metal diffusion plates 31la - 3lle having a plurality
of holes, the diffusion member 340 of the second embodiment of
a particle separator utilizes an equally spaced layered
arrangement of five diffusion plates 34la - 34le having a
plurality of slits formed therein. In this embodiment, as
shown in Fig. 13, each slit plate is rotatably supported by a
diffusion plate support member 342.

Now, in the arrangement shown in Fig. 13, the slits of
adjacent diffusion plates are out of alignment with each
other. Such an arrangement facilitates diffusion of the
mixture of reusable particles and particle dust, which leads
to increased amount of waste material sucked out through the
first exhaust openings 307. However, if too much diffusion is
created, some of the reusable particles may be mixed into the
waste material and such reusable particles get sucked out

This Sheet Has Been RTlaced

[ATRAT A .




the particle delivery valve 27 for supplying highly pfﬁﬁ?ﬁF?f@ﬂ a1 Lo -TTE
delivery pipe 29 in order to force reusable particles ﬁ&“&ﬁﬂﬁﬁﬂﬁﬁ%ﬁggNﬂ
the particle separator 30 through the delivery pipe 29} AIsoBEB¥%§FBed i

t he hopper 26 is a |level sensor (not shown) which sends—a signal to a

control deydELtHeWiw SO Ve WSt NRapaPLA 06 BoeexPariéd| €Broekk. the
accunul ated 1 n the hopper 26, reaches ad§$edetern1ned volunme. In this

connect i ont 1XBbreFRANT Y OReBIREF N3P 7 £ r HOY hERIBVEPAERRsoI T BRE B8Nt r of
dﬁvi ﬁ_e lhls 0OSE & ey sa%ajsqwgrﬁplee %@ﬁr@@réfcagffleéwﬂw%awﬁ B:?btn'esuppl y
the highly ssurized air ough he air supply pipe 28, thereby
deIiveringdﬁé€§ﬁfﬁﬁtm%m%gf é%é? to the particle separator 30.

In this connection, it is possible to adjust the degree
of diffusion created by the diffusion member 340 by rotating
one or more of the diffusion plates 34la - 34le to change the
direction of the slits thereof with respect to the slits of
adjacent diffusion plates. For example, it is possible to
rotate the three diffusion plates 341a - 34l1lc in order to
align the slits of the diffusion plates 341a - 341lc with each
other. If this is done, the mixture of reusable particles and
particle dust will easily pass through the slits of the first
three diffusion plates 34la - 341c and then become widely
diffused af the diffusion plates 341d and 341e which are
located relatively far from the first exhaust openings 307.

As a result, it is possible to prevent the reusable particles
from being sucked out through the first exhaust openings 307.

Thus, by simply‘rotating one or more of the diffusion
plates 34la - 34le, a user of the particle separator can
adjust the degree of diffusion created by the diffusion member
340 in order to prevent reusable particles from being expelled
to the dust collector.

In summary, according to the second embodiment as
described above, it becomes possible to prevent the reusable
particles from being expelled to the dust collector by
adjusting the diffusion efficiency by rotating each diffusion
pate appropriately.

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
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The particle separator 30 is an apparatus for separa1|m@E¥$HEEmmESEEENitles
and particle dust, etc. The particle separator 30 is conerEEHAOEDa

cylindrically shaped housing container 33, a cylindri 5
cont ai ner 32 concentrically arranged within the housing container 33, and a

hopper 36h§éhaﬂﬂéﬂuhé|Q“Tbhﬁt&@@@?abﬁélﬁoﬂlab@th3praracuunmhaWhihhusabIe
particles. The deliver

is ¢connected tg portion_of t
cyI|ndrlEaﬁrﬁéFPnoFstﬁérgéﬁgrapﬁruESﬁFa ther cep gaiaplg&ﬁFe3§a8P§r6§Pflcles
partlﬁlehdmgﬁ aehﬁzzméogmeedtgyrtn?ﬁﬁgg|asbrbgeepebnggamefmabﬁapdsaed t
t oget her conpr esse r fromthe deliver e i nt.0 ar at or
oot or s tLpRTY! TAYER PihstiBR ancetases mALSh R pEIRGR SRR

surface processing of trains or the like.
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portion of the separator contalner ' I ffuc = ,
31lc, 31d and 31le are arranged. | ar at or colft diReHEET HAS BEEN
di ffusion plates 3la, 31b, 31c 'Q H&ﬂﬂﬂ nade i_a_plERLAGERet al | |
respectively and they are nDunte nenber 39 I n such a marmer
that theywga® spacedIimeDpaipredeterm ned interval. The diffusion plates 3 la
- 3le have roughly the sanme diameter as the inner dianmeter of the separator
container 32. In this connection, the arrangenent of the support nenber 39
and the dnffushoblabaﬁﬁg 3pparalie, iSom@mumahbe from t he housi ng .contai ner
33 by opening a uter over at the top of the housin
contai ner 33 aﬁ& gﬁﬁﬁlng Bﬁ%§F§£ %@ ‘out of tﬁe separ at or °

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, wherein
each of said pressure tank is formed with 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 1east'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.
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contai ner 32. Further;—a Second exhaust opening 36 is BEr il B
port ion of the hop article supply pip %@ E%o A
to 'the bottom of HTE‘M] I m ‘m |

7. A method of switching pressure tanks provided in a
blasting apparatus Which includes one and another pressure
tanks each having a particle supply valve, an air release
valve and an air supply valve, respectively, the method
comprising the steps of:

switching one préssure tank or another pressure tank from
which particles are being supplied to an ejection pbrtion of
the blasting apparatus to another pressure tank or one
pressure tank by operating an 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 pressure tanks provided in a
blasting appératus 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 pressure tanks provided in a-
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 pressure tanks provided in a
blasting apparatus as claimed in claim 8 or claim 9, wherein
the method further comprises the steps of: delivering the
particles which are ejected from the ejection portion and
stored in a blasting chamber to a particle separator by a
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7 34. Connected to the right SI%ELOf t he housi ng cont ai nEge=33=—i=s—an

exhaust™ pipe 37 f l“‘“ﬁm! m ticle dust to a dust cpl THISISHEETTHAS BEEN
shown) . Furthern01 to use a comonly kno cycBEPEAGﬁmm

separator in place bf thé |nventor S proposed particle se
above.. | nphlpits clegded. i vierys meane ; banmosa@pubahgbeemmab1$uohr¢ymane type

separ at or ¢, agk 8 PR vl UUpARSTTALS a1 eHeRR AL Q1Y b ©

partlcles
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 pressure tanks proVided in a
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 pressure tanks provided in a
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.

13.. A particle supply valve for use in a blasting apparatus,
comprising:

a valve body having an inside space;

partition walls for defining said inside space of said
valve body into a first chamber and a second chamber;

a particle inlet port and a particle outlet port both
provided in said first chamber;

a control air inlet/outlet port provided in said second
chamber; _

a sliding member which passes said partition walls in a
slidable manner, said sliding member having a first end
portion positioned in the first chamber and a second end
portion positioned in the second chamber;

a closure member provided at the first end portion of
sald sliding member;

a piston fixedly mounted to sald sliding member in the
second chamber; and '

a biasing means for pressing the second end portion of
said sliding member.

—_—
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carried out onl nmmm‘“'““'m ntrifugal force, a mixture ticles and
dust is liable hopper. Therefore, the cyclonasteHrET HAS BEEN
separ at or,s have Fel&t|Ver poor separation efficiency in c nparlangmmgﬁ

the inventor's proposed particle separator. Her ei nbeFsw—the

operati om f tirge tﬁ@@ﬁi@ﬂe DS By Uba BE! PP dudé t i tHiee wms:w@gt ank
apparatus according to t { ngodlnent w il be descrlbgg 1@ fnce to
Figs. 1 -2RP3TAtYS a8 gkeimed 1n ckalm 13, 7henein 3, ¢l 4%4)#? e
hopper 26fDked o hs#Ed | SID1 @PeE ahéme € haltieln SHbd £hestvothamber . particles
in the hopper 26 reaches a prescribed level, the | evel sensor sends a

15. The particle supply.valve for use in the blasting

apparatus as claimed in claim 13 or 14, wherein a bolt

adjusting means is further provided for restricting the

movable range of said sliding member within the second

chamber.

16. - The particle supply valve for use in the blasting
apparatus as claimed in any one of claims 13 to 15, wherein
said valve body, partition walls, sliding member, piston and
slidable wall are all formed of brass.

17. The particle supply valve for use in the blasting
apparatus as claimed in any one of claims 13 to 16, wherein
said partition walls are provided with an absorptioh material
for absorbing abutting impact with said piston.

18. A particle separator for use in a blasting apparatus,
comprising:

a separator container;
“an intake port for blowing reusable particles and

particle dust obtained after the blasting into said separator
container;

a diffusion member for diffusing the reusable particles
and particle dust;

an exhaust port for exhausting the particle dust and
compressed'air; and

a reusable particle accommodating tank disposed below the
diffusion member.

19.. The particle separator for use in a blasting apparatus as
claimed in claim 18, wherein said diffusion member is composed
of two more porous diffusion plates which are laminated
through a predetermined space therebetween.
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signal to the confrol device. Upon receiving such signal,[EE&=&QQLFO

devi ce® opens the pa al ve 27 and activates [aTHeYSQECT
supply pressuri zed Hmmmllm"mm mul r supply pipe 28 to florce ﬂgs BEEN
particles to be deliveredto"hé& particle separator 30 thregFthe=de var Ll

pi pe 29. The particles which are delivered to the particle separator 30

then flow intg the s at or con ai ner 32 where t he .hol es
of the paﬂcheﬁhﬁePﬁF%gFﬁFugFBﬁrﬁ 8FelCx14s® g?eaaﬁnggﬁﬁé ng?%Q tso%ﬁer
34. Becausaimbd parclalims18yppheedihosalid diffuisignopembeirod sc compesefaye

not yet been used for LI t t h
not been® %\%gﬂ etk Eﬁg t8¥i ggz%oglgggﬁt gfgr%rgQEiﬁéggd?g%k%h%gédarg
acti vat eat peedetermined space therebetween.

21. The particle separator for use in a blasting apparatus as
claimed in any one of claims 18 to 20, wherein said exhaust
port includes a first exhaust port for exhausting particle
dust which has not passed said diffusion member and compressed
air, and a second exhaust port for exhausting particle dust
which has passed said diffusion member together with |
compressed air.

22. The particle separator for use in a blasting apparatus as
claimed in claim 21, wherein said first exhaust port is
disposed so as to be opposed'to a particle receiving surface
of said diffusion member.

23. The particle separator for use in a blasting apparatus as
claimed in claim 22, wherein said first exhaust port is
disposed above the particle receiving surface of the diffusion
member.

24. The particle separator for use in a blasting apparatus as
claimed in claim 22, wherein said second exhaust port is
disposed above the reusable particle accommodating tank.

25. The particle separator for use in a blasting apparatus as
claimed in claim 18, wherein said diffusion member is
constructed so as to be removable from the upper surface of
the separator container.
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dust collector connected to the exhaust pipe 37. Now, Lﬂgmggiyicles in the
hopper 34 pass into the particle supply pipes 6, 16 anfir It = ,
particle supply valves 7, 17, which are both open at tfi
fall into the pressure tanks 'Al, Bll at approximately :
this tlnEABstAeXheESTHEaDISSLBSURE are kept opened, while the ai
val ves 3, 13 are kept closed, and the particle supply special valve 21 is
al so kept closed to prevent particles fromleaking into the particle
del i very pi pe A3bl8s¢ihggapppratus hasNewb,maibepraspueecmahks ddounitl )of

T o1 s B BRRL BB BEHES (OB DERE°UpSehatin. Bbs, Brhashis, dppeet o

. from which particles are to be fed to the ejection portion
from the at least two pressure tanks, which enables to carry
out a continuous blasting operation. The blasting apparatus
has-a particle supply valve (200) which uses a sliding member
(207) and a piston (208) instead of a rubber partition wall,
thereby preventing particles and compressed air from being
leaked. Further, in a particle separator (300) provided in
the blasting apparatus, there is provided a separator
container into which reusable particle and particle dust
obtained after a blasting operation are blown and then
diffused by a diffusion member (310), thereby enabling to
separate particle dust and reusable particles with a high
separation accuracy.

-_—
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operating a changeovery, tch (not shown) to the side of the 5H§$SMEEngg@EEN
AL. (In tQ*@ case, it b Been Bemded hat i n a case where fihe di REPLACEB! :
control val%&3¥Mas ba l tched to the side of tﬂ&%ﬁ@&pﬁ %

: I ' e's e,

Al, the directional co is not operable.) At t
t he operation of the changeover swtch causes the particle supply valve 7
of the pressure tank Al and the exhaust valve 5 to close, and the air
supply valve 3 to open to allow conpréssidd air to flowinto the pressure
tank Al in order to pressurize the inside of the pressure tank Al. At this
point, the prep tions needed for carrying out a blasting operation are
conpleted. In thes 1on@ctio|1, Fig. 5308 gog_'i @E)_amlmwﬁ shows t he
openi ng/ cl osi ng . : /

— 303

' 319
to a dust collector
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states for each valve mhereln t he; step of preparing for HAS?EE“

operatlon |s i ndi Clis l ﬁ@ Now, when a b
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particle supply spe

not shown) is operated top@RFH ‘ﬁﬁ
to allow particles and conpressed air from

the pressure tank Al to pass through the particle discharge pipe 9 and the

particle delivery pipe 23. Upon reacliagathe end of the particle delivery

pi pe 23, the particles are ejected out of the nozzle 24 together with the

conpressed air. In this connection, because the -
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conpressed air that passes out of the pressure tank Alc]JtB"g'@t%ETvW'B%BEEB
di schar ged garticl es may not have sufficient force to dreateBER4EERBuat e !!

biast i ng WHP¥04% om t heThishedt HasBeen Raplecer essuri zed ai r  SUDRFYIHOLBE0g2 | S

activated to add highly m to the particles and conpressed air

passi.ng through the parti i I pe 23 fromthe pressure tank Al

(see Fig. 2). As the blasting operation is to be continued, the

anount of particles contained in the %Ir;ﬁgure tank Al is steadily reduced.
|

At the sane tinme, there is a steady pi up of reusable particles and
particle dust, bits of paint, etc. in the hopper 26 of the blasting

FIG. 4 3 3z
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operation chanber. Now, when the volunme of reusable particles and particle
dust in thwoesee 26 reaches a prescribed | evel, the |evel sensor sends a
signal to the control device. Upon receiving such signal, t RETHER

device opens the particle delivery valve 27 to supply pressurlzed a|r
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 95% nni ng of deI
the reusable particles and the like is |nd|cated by "
shown in Fig. 5. As the reusabl e partlcles partlls a sl

of paint are being transported to the
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particle separator 30 through the delivery pipe 29, a dust

Shomn)'mhkyh I S connected to the exhaust pipe 37 is activated. REPLACED
\ il

Oirhe:;meﬂ RAS BEEN

Consequen Hegative pressure is created in the separat
and this causes the reusabl e particles and particle dust and the
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 &utisace (the particle reception
surface) of the uppernost diffusion plate 31a at high velocity, and then
they are dispersed. At this tinme, because the particle dust has a smaller
mass than the
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reusabl e particles, it gets sucked out of the separator container 32
t hrough the exhaust opening 35. Then, it is discharged to the dust

col | ect orwammseaee t he space defined bet ween the out er uppepctipbasgoef t he
separator container 32 and the bottom surface of the outer cover 38 of the

housi ng container 33, and through the exhaust pipe 37. The fe—1o

IS

massi ve reusable particles, and the particle dust that doe ﬁ‘ég?hiEggséEN l
out through the exhaust opening 35 pass through the punched_hale -
diffusion plate 31 a and fall onto tRet®p of the diffusion plate 31b and
then strike onto the top surface of the diffusion plate 31b to
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be dispersed At this tine, any relatively |ow mass particle dust that is
pr esent be bl own up again to pass through the punched holes in the

di*f f usi on BPQ?%’gla and then it is sucked out of the flrSPCﬁthMBmmopenlng
35. Then, the reusable particles and the particle dust that have fallen.
onto.the top of the diffusion plate 31c through the punc e?HEPéﬁEEPﬁAé@EEN
diffusion plate 31b are further separated in the sane manner agegPRAGED
described in connection with the diffusion plate 31b. Thi R eSS
continues until the reusable particles pass through the punched holes in

t he bottommost diffusion plate 31c, 8t/ %&hich point the reusable particles
and

F1G. 10
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a small amount of dust that is still present fall into the hopper 34. At

this "'”e1w@9%9zJo% atively |low mass particle dust is sucked up through the
second exhaust™opening 36 and then it is discharged from t hecei#agsdo P Pe
37 to the dust collector through the space defined between the outer wall
of the separator container 32 and the inner wall of the | cont ai ner

33. Wil e this whol e process is taking place, t eI
bits of paint or coating are di scharged3fromthe exhau Tglfép%i%%ﬁ@)é%h%%"
particle dust. On the other hand, however, the relativ =Y

pai nt or coating that cannot pass through the punched hol es of the
diffusion plates 31la - 31e remain on the tops of each diffusion plates 3la
- 3le. To renove
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these large bits of paint, the outer cover 38 of the housing container 33

i s, opened after the blasting apparatus is turned off, and then the support
menber 3Wwens2eoke di ffusion plates 3la - 3le fixed theretop@fgpospogagecd from
t he housing container 33, thereby enabling to renove the large bits of

pai nt: easily. Now, when the pressure tank Al runs out of particles,
the directional control valve 20 is!&@il®ched from the \
the pressure tank Bl1l by operating the changeover sw
pressure tank Bll. At the sanme time, the operation of
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the air supply valve 13 to open to allow conpressed air to flowinto the
pressure g&?k Bll in order to pressurize the inside of the pressure tank
Bl1. By ¢ Pﬁ&mout t he above operation, a tank fron1whic@qyﬁg&&kﬁ§ are
supplied to the nozzle 24 is changed fromthe pressure tank to the
pressure tank Bll (see Fig. 4). This is indicated by " ' ' |
5. At the sane tine, the operation of the chang
side of the pressure tank Bll causelAH& air supply val
tank Al to close and the exhaust valve 5 to open in or
pressure inside the pressure tank Al to a level roughly equal to the

at nospheric pressure. Next, by neans of a tiner (not shown) , the particle
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valve 7 is opened to supply the reusable particles fromthe hopper 34 to-
the inside of the pressure tank Al in a prescribed anount of tine after the
oper at i on¥0gp/29048 di rectional control valve 20, the air SUPE*MP%?k 3 and
t he exhaust valve 5 have been carried out. In this connection, 1t Should be
understood that such delay of the operation of the particle supply valve 7

ﬁﬁg&% e

pressure tank Al fromthe hopper 34
pressure tank Al has reached a | evel

FI1G. 16

by the timer assures that the reusable particles are su
IV after the presﬁﬁ%§§g
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10 “roughly equa'l to the atnospheric pressure in order to prevent
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Date ZGSEPIJQS BLPLALLD
WHAT IS CLAIMED IS:
1. A blasting apparatus, comprising:

at least two pressure tanks;

an ejection portion from which particles are to be
discharged; and

switchfng 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, wherein
each of said pressure tank is formed with 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 f_ank 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 suppl5.r valve for carrying
out or terminating supply of particles to said pressure tank,
an air release valve for decreasing pressuré in said pressure

tank and an air supply valve for pressurising said pressure
tank.

6. The blasting apparatus as claimed in claim 5,- wherein
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intq the hopper 34. Accordingly, by repeatedly carryi out the

" above described operation of the|chan I Swirch,ilit bec RPEE =
‘continuously supply particles in eﬁ?ﬁ%ﬁ%&h%ﬁ bssure ta knﬁ-ﬂﬁ R @P&%é&l\! i
4Datel |

(W)

pressure tank Bll to the nozzle ¢dhhect i on, i reut-e-ho-hoted.
here that the present invention is—nat Linited to tihe provision of two
pressure tanks having sanme capacities as described I n the enbodi nent above.
~Instead, it is also possible to enploy three or nore pressure tanks in the

pr essur e seihipagpple sepplyacébredi sajdt airt relepyeeyaiite andesaifon. Furthernore, it

i's possi hlie uPp&TPHAYYELBT FRAGETERL 2 th\BosPerdRY SitiRasd havi ng

switching means.

7. A method of switching pressure tanks provided in a
blasting apparatus which includes one and another pressure
tanks each having a particle supply valve, an air release
valve and an air supply valve, respectively, the method
comprising the steps of:

switching one pressure tank or another pressure tank from
which particles are being supplied to an ejection portion of
the blasting apparatus to another pressure tank or one
pressure tank by operating an 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 pressure tanks provided in a
blasting apparatus 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 pressure tanks provided in a
blasting apparatus as claimed in claim 8, wherein the particle
supply valve of one pressure tank or another préssure 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 pressure tanks provided in a

34



.dlfferem pressure tank apparat us according to the
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blasting apparatus as claimed in claim 8 or claim 9, wherein'
the method further comprises the steps of: delivering the
particles which are ejected from the ejection portion and
stored in a blasting chamber to a particle separator by a
particle delivery means; and supplying reusable particles
which are obtained by separating 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 pressure tanks provided in a
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 pressure tanks provided in a
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.

13. (amended) A particle supply valve for use in a blasting
apparatus, comprising:

a valve body having an inside space;

partition walls for defining said inside space of said
valve body into a first chamber and a second chamber;

a particle inlet port and a particle outlet port both
provided in said first chamber;

a control air inlet/outlet port provided in said second
chamber;

a sliding member which passes said partition walls in a
slidable manner, said sliding member having a first end
portion positioned in the first chamber and a second end
portion positioned in the second chamber; ‘

a closure member provided at the first end portion of
said sliding member;
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~ As-.descr+ ngnagggégLus_agggrdlng to the present invention

;ﬁrfgﬁtel gul ar | M‘&“‘ﬂi lﬁ@.‘ﬁﬂl ACtMFRﬁ’e —q]Loeratl ﬂth‘P:p PL 'ﬁr
' plie ufif aces ,
naterials u |s! ap@Lgﬂﬁqsge é&ﬁta le in confi 95
bl asti ng operatlon Further, t° 'ﬁéﬁﬁélhyus accor dr ng to t he

present invention can be reallzed I n any bl asting apparatuses which include

a relatively small blasting apparatus in which operation is carried out

under the condipisosn tfeédlanmopefedt 66 said ddidingonghibediinetiel y t hrough a

ro i on Lial n rel i vel
protect %ec&?&%ha%be? cgm elatively

biasing means for pressing said closure member against
said particle inlet port, wherein said biasin eans_is adapted to

ush said closure member against said particle inlet rt_to maintain
the condition in which a supply. of paticles is not carried out even

if an air pressure in said second chamber drops to an atmospheric
ressure,

14. The particle supply valve for use in the blasting
apparatus as claimed in claim 13, wherein a slidable wall is
fixed to said sliding member within said first chamber.

15. The particle supply valve for use in the blasting
apparatus as claimed in claim 13 or 14, wherein a bolt
adjusting means is further provided for restricting the
movable range of said sliding member within the second
chamber.

16. The particle supply valve for use in the blasting
apparatus as claimed in any one of claims 13 to 15, wherein
said valve body, partition walls, sliding member, piston and
slidable wall are all formed of brass.

17. The particle supply valve for use in the blasting
apparatus as claimed in any one of claims 13 to 16, wherein
said partition walls are provided with an absorption material
for absorbing abutting impact with said piston.

18 (canceled)

19. (amended) A particle separator for use in a blasting
apparatus, comprising:
a separator container;

an intake port for blowing reusable particles and
article dust obtained after the blasting into said separator

This Sheet Has Been R
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container,

a diffusion member for diffusing the reusable particles
and particle dust, said diffusion member including two more
porous diffusion plates which are laminated through a
predetermined space therebetween:

an exhaust port for exhausting the particle dust and
compressed air; and

a reusable particle accommodating tank disposed below the
diffusion member.

20. (amended) A particle separator for use in a blasting
apparatus, comprising:

a separator containei‘;

an intake port for blowing reusable particles and
particle dust obtained after the blasting into said separator
container;

a diffusion member for diffusing the reusable particles
and particle dust, said diffusion member including two
more rotatable slit plates which are laminated through a
prgdeterm' ined space therebetween;

an exhaust port for exhausting the-particle dust and
compressed air; and

a reusable particle accommodating tank disposed below the
diffusion member.

21. (amended) The particle separator for use in a blasting
apparatus as claimed in any one of claims 19 or 20, wherein
said exhaust port includes a first exhaust port for exhausting
particle dust which has not passed said diffusion member and
compressed air, and a second exhaust port for exhausting
particle dust which has passed said diffusion member together
with compressed air.

22. The particle separator for use in a blasting apparatus as
claimed in claim 21, wherein said first exhaust port is

- disposed so as to be opposed to a particle receiving surface
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of said diffusion member,

23. The particle separator for use in a blasting apparatus as
claimed in claim 22, wherein said first exhaust port is disposed

above the particle receiving surface of the diffusion member.

24. The particle separator for use in a blasting apparatus as
claimed in claim 22, wherein said second exhaust port is

disposed above the reusable particle accommodating tank.

25. (amended) The particle separator for use in a blasting
apparatus as claimed in claim 19 or 20, wherein said diffusion
member is constructed so as to be removable from the upper
surface of the separator container.

T
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?di_ écharged; and swi tching neans for sel ecting offepress n
« from which the particles are to be fed to the e ﬁ%%ﬁ%%& (
“~said at |east two pressure tanks. 2. The bl asting ap_)arat §Ef| md
inclaiml, whererin each of said pressure tanks i%a"?orrre Tonrar
cylindrical tube havi ng upper and | ower circunferential portions,
and fl anges each provided around the upper circunferential portion
and the
BLASTING APPARATUS
Filed of the Invention

The present invention relates to a blastiﬂg 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 supphes 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

[ 2T



| ower circunferential portion of said tube, respectiveffF—3—
~ bl asting apparatus as claimed in claim1l or 2, HRERLAGEMENS SHEET
¥:swi tching means includes a direction change-over val \ﬁaz gEthe
bl asting apparatus as clainmed in any one of clains 1 t¢ BgteM.A.RW =1n
said at | east two pressure tanks include® at | east—one pressure tank
of which volune is different fromthe ot her pressure tank or tanks.

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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5. The bl asting apparatus as clainmed in any one of 4l agppadelient SHEET
wherein at | east one pressure tank in said at |east tw ' pressure

~tanks includes a particle supply valve for carrying Da-teoQtZOSEP 199

"

term nating supply of particles to saidﬁpressure t ank, ——an-aip
rel ease val ve for decreasing pressure i said pressure tank and an
air supply valve for pressurising said pressure tank. 6. The

bl ast i nghRPBaIR Gt hefvehd@dg™®d i n claim5,

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. T

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 pressuré 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.




Wwerei n said particle supply valve, said air rel ease v E&@E -ﬁSHEET
air supply valve are provided so as to cooperate with %gp ‘QENS%C I g
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means. 7. A nethod of swi tching pressure tanks provilded, ifh 4 REV WS,
apparatus as clainmed in claim21 conprising the steps of, """"""

swi tching one pressure tank or another pfessure tank from whi ch
particles are to being supplied to an ejection portion of t he

bl asti ng aPPaEGhHeEr, a8 A8 Dobiibie 6 Giifitd £ phufditty OF sARF 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 bla;s:uhg operation. B

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 Al 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. 4isa 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 Al, B11 acting as a particle
storage means. Each of the pressure tanks Al, 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 Al, B11 in order to pressurize the pressure tanks Al,
B11, exhaust pipes 4, 14 for discharging pressurized air out of the ressure tanks Al, B11,
and particle supply pipes 6, 16 for supplying particles from a hopper 34 to the pressure tanks
Al, 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 Al, 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 Al, 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.
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of the swi tchipig plasting 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 voluthe. 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 the 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 31a -
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 openixig 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 _

.
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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 Flgs 1 - 4 in that
order. :

o

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
Al, Bl11, the directional control valve 20 is switched to the side of the pressure tank Al by
operating a changeover switch (not shown) to the side of the pressure tank Al. (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 Al, 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 Al 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 Al in order to pressurize the inside of the
pressure tank Al. 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
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Now, when a blasting operation is to be begun, a nozzle switch (not shc;Wn) is
operated to open the particle supply special valve 21 to allow parﬁcles 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 Al 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 Al (see
Fig. 2). ' | |

As the blasting operation is to be continued, the amount of particles contained in the
pressure tank A1 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, p'article 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 31a and fall onto the _
top of the diffusion plate 31b and then strike onto the top surface of the diffusion plate 31b to |
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particles
up again to pass ough 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 A1 runs out of particles, the directional control valve 20
is switched from the pressure tank Al 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 A1l 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 Al 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

...
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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 Al 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 thrée 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 accordmg to the present invention. For
example, in the embodiment described above, the pressure tank Al 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.

Py
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Industrial Utilization ,

As described above, a blaéting 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
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1. 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, respecti\iely.

3. The blasting apparatus as claimed in claim 1 or 2,
wherein said switching means includes a direction change-over
valve. i

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 comprisihg 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

»ie.
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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.

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 a
pressure tank or another pressure tank are opened, theréby
supplying particles to one pressure tank or another pressﬁre
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.

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.

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.

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. ‘

wta o
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BLASTING APPARATUS

Abstract

Pressure tank apparatus for use in blasting apparatus and method of switching the
* same are provided, which enable to carry out a continuous blasting operation in which no
suspension is required for a refilling operation of particles.

The apparatus is characterized in that it is comprised of two of more pressure tanks
and a switching member for selecting one pressure tank from which particles are to be fed to
an ejection portion from the two or more pressure tanks, thereby making it possible to refill
the particles into the pressure tank from which no particles are being supplied to the ejection
portion.

Fig. 1

.
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