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PARTICLE SUPPLY VALVE FOR USE IN BLASTING APPARATUS

Field of the Inventio
The present invention relates to a particle supply valve for pcrfofming
or terminating the supply of compressed air and particles to a nozzle of a

blasting apparatus. ' -

ackground of the jnventio
In general, conventional blasting apparatuses are provided with a
particle supply valve which can be opencd or closed to respectively perform
"or terminate the supply of compressed air and particles to a nozzle of a
. blasting apparatﬁs.

As such a conventional particle supply valve, there is known a valve
of the type as shown in Fig. 3.

This type of valve has a main body 21 provided with an inlet port 22
for receiving comprcsse.d air and particlcs, an outlet port 23 to allow
compressed_air and particles to flow out of the valve, and a control air
inlet/outlet port 24 to allow control air to flow into or out of the valve.

Further, in an inside space of the main body 21, there are pto‘vidéd two
partition walls 29, 30 which are made of flexible rubber and held by the main
body 21 to partition the inside space of the main body 21 into a first chamber
31 and a second chamber 32.  In this construction, the inlet port 22 and the
outlet [;ort 23 both communicate with the {irst chamber 31, and the control
air inlet/outlet port 74‘60mmu1m.du.s with the second chamber 32.

Further, a muml pm 27 is p: us«.dﬁtbn%unh the middle portion of cach of

the two partition walls 29, 30 and is fixed therewo.  Fixed to the end of the
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metal pin 27 which lics in the first chamber 31 is a rubber closure member 26,
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and fixed to the other end of the metal pin 27 which lies in the sccond
ch’_ambcr 32 is a metal cap 28.

Now, when the valve is 1o stop supplying the nozzle (not shown) with
compressed air and particles, control air is passed into the sccond chamber
32 through the control air inlet/outlet port 24 to pressurize thc second
chamber 32. - This results in an incrcase in pressurc inside the second
chamber 32 which causcs the flexible partition wall 30 to deform toward the
first chamber 31, which in turn causcs the closurc member 26 to elosc up the
opening 25., thereby closing up the inlet port 22. '

Then, when the valve is to bc opencd to supply thc nozzle with
compressed air and particles, control air is exhausted out of the second
chamber 32 through the control air inlet/outlet port 24 in order to reduce the
pressure inside the second chamber 32.  As a result, the partition wall 30 is
deformed toward the second chamber 32, thus causiﬂg the closure member
26 to be retracted from the shutoff position (i.e., it moves to the right side
in the drawing). This then allows particles and compressed air to flow into
the first chamber 31 through the space created between the opening 25 and
the retracted closure member 26. Thereafter, the particles and compressed
air flow out_of the outlet port 23 and then be supplied to the nozzle.

Further, the second chamber 32 is provided with a bolt shank 33 and
a handle 34 fixcd to the bolt shank 33 to allow the bolt shank 33 to be rotated,
The bolt shank 33 is used to adjust the amount of retraction of the closure
member 26 in order to adjust thc amount of compressed air and particlcs to
be supplied to the nozzle. For example, when the amount of particles and
comprc.;i.‘;cd air flowing through the valve is to be rcduced, the bolt shank 33
is rotated to incrcasc its protruding length into the second chamber 32. I.p
this case, the end of the metal cap I8 provided i the middic of the pnrtit.ion

wall 30 that has been deformed into the second chamber 32 upun the supply
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of the particles comcs into contact with the end of the bolt shank 33, to
restrict the retraction of the closure member 26.  As a result, the amount of
the spacc created between the closurc member 26 and the opening 25 is
reduced, thereby achicving a reduction in the amount of supply of particles
and eompresscd air flowing through the valve.

Howevcer, because the partition walls 29, 30 of thc conventional
valves arc made of rubber, they lose clasticity during the long-term use, and
this results in a problem in that leakage of compressed air and particles is
liable to be causcd. Namely, when control air is supplied to-the second
chamber 32 to deform the partition wall 30 toward the first chamber 31, it
is not possiblc to obtain a required pressing force that pushes the closure
member 26 onto the opening 25 if the partition wall 30 loses its clasticity.
Consequently, the closure member 26 is pushed back due to the pressure of
the compressed air and particles, thus leading to the leakage thereof.

Furthermore, because the rubber partition walls 29, 30 are flexible, it
is not possible to guarantec a l'lorizontal movement of the mectal pin 27.
Namely, ;vvhcn the supply of pa;rticlcs is terminated, the mectal pin 27 is
normally moved to the left in the drawings. However, there is a case that
the metal pin 27 moves slightly left-downward due to the weight of the
closure member 26. In this case, sincc the closure member 26 which is
fixed to the metal pin 27 does not propcrly engage with the opening 25, there
is a case that a space is created between the closure member 26 and the
opening 25, thus resulting in a problem in that particles and compressed air
are ieaked through the space.

Moreover, if thc power source of the blasting apparatus is
accidentally shut off during a blasting vperation and thercforc the flow of
coutrol air to the sccond chamber 32 is suddenly stopped, there is another
problem in that particles and compressed air arc cjected from Lhe outlet port

23, Namely, in the above condition, the closure member 20 is simply

This Sheet Has Been Reilaced

(AR




4

abuttcd onto the opening 25 by the restoring force of the partition walls 29,
30, so that they are easily retractcd by the pressurc of cohprcsscd air and
~ particlcs, thus resulting in lcakage of the compresscd air and particles.

In view of the above described problems, it is 2 primary object of the
present invention to provide a lcakproof particle supply valvc for use in a
blasting apparatus which uses a piston and a biasing means instead of rubber
partition walls to a\'roid the deterioration of elasticity characteristics,
thereby preventing leakage of compressed air and particles.

It is another object of the present invention to provide-a particle
supply valve equipped with a sliding wall fixcd to a sliding member inside a
first chamber to allow a seal to be maintained between a first chamber and
a sccond chamber over a long period of time. -

It is another object of the present invention to providc a particle
supply valve equipped with a bolt adjusting means for restricting the sliding
range of the sliding member so as to control the amount of particles and
cowpressed air flowing through the particle supply valve.

It is another object of the present invention to provide a particle
supply valve in which the valve maih body, partition wall, sliding membcr,
piston, and sliding wall arc ade of brass so that such clements can maintain
their original characteristics over a long period of time.

It is another object of the present invention to provide a particl.c
supply valve having a shock absorber disposed on the wall surface of the
partition wall that lies inside the sccond chamber to absorb the abutting
impact of the piston against the partition wall in otder to prevent damage to
the closurc member when the sccond chamber expericnces a sudden rise in

pressure.

Disclosure of the Invention

In order to achicve the objects stated above, a particle supply valve
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for usc in a blasting apparatus according to thc present invention is
charucterized in that the valve compriscs a valve body having an inside
spacc; partition walls for defining said inside space of said valve body into
a first chamber and a sccoud chamber; a particle inlet port and a particle
outlet port both providcd in the first chamber; a control air inlet/outlet port
prozidcd in the sccond 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.chambcr and a second cnd portion positioned
in the sccond chamber; a closure member provided at the first end-portion of
the sliding member; a piston fixedly mounted to said sliding member in the
second chamber; and biasing means for pressing said closure member against
said particle inlct port, wherein said biasing means is adapted to push said
closure member against said particle inlet port too maintain the condition in
which a supply of particles is not carried out even if an air pressure in said
second chamber drops to an atmospheric preésure.

Further, the particle supply valve for use in the blasting apgaratué
according to the present invention is characterized in that a slidable wall is
fixcd to the sliding member in the first chamber.

Further, the particlc supply valve for usc in the blasting apparatus
according to the prcs'ent invention is characterized in that a bolt adjusting
means is provided for restricting the movable range of the sliding member
within the second chamber.

Further, the particlc supply valve for use in the blasting apparatus
according to the present invention is characterized in that the valve body,
partition wall, sliding member, piston and sliding wall are all made of brass.

Further, thc particlc supply valve for use in thc blasting apparatus
according to the prescnt invention is characterized in that the pastition walls

are provided with an absorption matcrial for absorbing abutting impact with

said piston.”
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In summary, bccausc the particle supply valve according to the
present invention docs nuc usc partition walls madc of rubber, it is possible
to avoid structurally - the dercrioration of clasticity charactcristics
associated with such construction. As a rcsult, the present invention
provides a particle supply valve which prevents leakage of particles and
compressed air.

Furthermore, becausc 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'mcmbcr can
onsistently be brought into contact with the opening at a prescribed position,
thus making it possible to prevent particles and compressed air from leaking
through the opening.

Moreover, becausc the biasing means is constantly pushing the sliding

member to the left in thc particle supply valve according to the preéent _

invention, even if thc flow of control air which pressurizes the second
chamber suddenly stops during the blasting opcration, for example, when
the power source of the blasting apparatus is accidentally shut off, the
closure member is not retracted from the opening. Therefore, even in such
a case, it is possible to prevent the compressed air and particles from being
ejected from the outlct port.

Morcover, because the sliding wall of the particle supply valve

according to thc present invention is fixed to the sliding member inside the -

first chamber, it is possible to prevent particles from entering into the
sliding surface betwccn the penetration hole and the sliding member, thus
making it possible to maintain an airtight scal between the first chamber and
the second chamber over 2 long perind of time.

Morcover, by operating the bolt adjusting means of the particle supply

valve according to the present invention, it is pussible to adjust the amount
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of particlcs and compresscd air being supplicd to the nozzle of the blasting
apparatus.

Furthcrmore, becausc the valve main body, pattition wall, sliding
mcmber, piston and sliding wall of the particle supply valve according to the
pres€nt invention arc madc of brass, it is possible to maintain the original
characteristics of the valve over a long period of time. |

Morcover, because the partition wall of Lhe particle supply valve
‘according to the pfcscnt invention is provided with a shock absorber to
absorb the impact of the piston against the partition wall, it iS-possibic to
prevent the closure member from being damaged when the sccond chamber

éxperiences a sudden rise in pressure.

Bricf Descripti ¢ Drawi

Fig. 1 is a cross-sectional view which shows the condition in which an
opening of one embodiment of a particle supply valve according to the
present invention is closed;

Fig. 2 is a cross-scctional view which shows the condition that the
opening of the particle supply valve shown in Fig. 1 is opened; and

Fig. 3 is a cross-sectional view of a conventional particle supply

valve.

Dctailed Description of the Preferred Embodiment

With reference to the drﬁwings, a detailed description of the preferred
embodiment according to the present invention will now be givén below.

Fig. 1 is a cross-scctional view of a particle sui;ply valve forusc in a
blasting apparatus according to this embodiment, in which the valve is
shown in a closcd state.  Fig. 2 is a cross-scctional view of the same valve
shown in Fig. 1, in which the valve is shown in an opencd state.

As shown in Figs. 1 and 2, the particle supply valve has a main body
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1 made of brass. The main body 1 is provided with an inlet port 2 which
allows particles and compressed air to pass into the valve, un outlet porl 3
which allows particles and compressed air to pass outl of the valve, and a
control air inlet/outlet port 4 which allows control air 1o be supplicd to and
released from the valve.

Further, a brass partition wall 10 is provided insidc the main bady 1 as
an intcgral part thc;rcof to partition the spacc insidc thc main body 1 jnto a
first chamber 15 and a second chamber 16.  The inlet port 2 and the outlet
port 3 both communicate with the first chamber 15, and the -coatrol air
inlet/outlet port 4 communicates with the second chamber 16.

Further, a sliding member 7 which is also made of brass is slidably
inserted through a penctration hole 11 fofmcd in the central portion of the
partition wall 10. Provided on the tip end of the left side portion of the
sliding member 7 is a hard rubber closure member 6. The hard rubber
closurc member 6 is formed in the shape of a half sphere. The closure
member 6 fixed to the sliding'mémbcr 7 can be brought into contact with an
opcning 5 of the inlet port 2 in order to shut off the supply of particles and
compressed air flowing into the first chamber 15 of the valve. To
accomplish this function, the closure member 6 is preferably formed to have
a diameter that is larger than the diamcter of the opening 5.

Also, provided in the first chamber 15 is a brass sliding wall 9 which
is fixed to the sliding member 7. The sliding wall 9 is formed such that the
outer circumferential surface thercof is in sliding contact with the inner
circumferential wall surface of the first chamber 15. As a r.t-;sult, the
sliding wall 9 makes it possiblc to separate the first chamber 15 into a first
spacc which reccives particles and compr'cSSed air and a second spacc which
is kept froc of particles and compressed ajr.

Provided in the second chamber 16 is a brass piston & which is fixed

10 the sliding member 7. Ubc outer circumferential surface of the piston 8
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is in sliding contact with the inner circumfcrcntiai surfacc of the second
chamber 16. The outer circumferential surface of the piston 8 is widened
to stabilizc thc sliding movement of the sliding member 7 and to provide a
highly cffcetive airtight seal against the control air pressure in the second
chamber 16. Further, a hard rubbcr shock absorber 17 is provided on the
wall surfacc of the partition wall 10 in the second chamber 16.
. Further, a biasing means 12 comprised of a metal spring is provided in
the second chamber 16 between a protruding portion formed at an cnd
portion of the sliding member 7 which lics in the second chamber-16 and the
~ inner wall surface of the second chamber 16 which directly faces the
‘protruding isortion of the sliding member 7. In particular, on¢ end of the
| biasing means 12 is secured around the protruding portion of the sliding
member 7 and the other end of the biasing means 12 is securcd insidc an
annular fixing member 13 provided on the inncr wall surface of the second
chamber 16. Further, a bolt 14 is inserted through thc valve main body 1
in a manner that allows an end portion thereof to be screwed into the second
chamber 16. Moreover, the bolt 14 has a head portion lying outside the
valve main bod.y 1 which can be turned to adjust the length of the end portion
thereof protruding within the second chamber 16.
Now, when the supply of particles. and compressed air to 2 nozzle (not

shown) is to be shut off, as shown in Fig. 1, control air is passed into the

second chamber 16 through the control air inlet/outlet port 4 to pressurize |

the second hamber 16, thereby causing the piston 8 to be pushed toward the
first chamber 15, and this in turn causes the sliding member 7 to slide to the
left direction, whereby the closurc member 6 is forced into the apening 5 to
scal off the inlet port 2. |

On thc other hand, when particles and compressed air arc to be
supplied to the nozzle, the cantrol air in the second chamber 16 is relcascd

through the inlet/outlct port 4 to depressurize the second chamber 16,
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thercby causing the piston 8 to retract in s direction 1oward the sccond
chamber 16, and this in tutn causcs the sliding member 7 to slide 1o the right
direction, whereby the clbsurc member 6 is pulled out of the opcening S (i.c.,
the closurc member 6 moves to the right direction in Fig. 2).  As a result,
purticles and compressed air first flow into the first chamber 15 from the
inlct port 2 through the space created between the opening 5 and the closure
member 6, and thca flow out through the outlet port 3 to be supplicd to the
nozzle.

In thié, connection, because the sliding wall 9 separates the first
chamber 15 into a first space which receives particles and compresscd air
and a second space which is kept frec of particles and compressed air, it is
possible to prcvent particles from catering into the sliding surface
between the penctration hole 11 and the sliding member 7.  As a result, it
is possible to prevent the sliding surface from being abraded by the particles.
Further, by turning the bolt 14 in the clockwise direction to increase the
protruding length of the end portion thercof inside the second chamber 186,
it is possible to rcduce the distance between the left end of the bolt 14 and
the right cnd of the sliding member 7, and this distancc defincs the retraction -
distance of the closure member 6. Namely, as shown in Fig. 2, when
particles and compressed air are being supplied to the nozzle, the left cnd of
the bolt 14 is in contact with the right end of the sliding member 7 to restrict
further the movement of the sliding member 7. Consequently, it is possible
to control the amount of particles and compressed air being supplied to the
nozzle by tufning the bolt 14 to adjust the protruding length of the end
portion thereof inside the sccond chamber 16.

Furthermore, because the valve main body 1, partition wall 10, sliding
member 7, piston 8 and sliding wall 9 are made of brass, they have a higher
hardness than the particles. © As a result, the valve is impaﬁcd with

cxcellent antiabrasion characteristics.
‘ eet Has Been Replaced
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Moreover, because the wall surface of the partition wall 10 that lies
insidc the sccond chamber 16 is provided with the hard rubber shock
absorber 17, it is possible to absorb the impact of the piston 8 against the
partitign wall 10, and this makes it possiblc to prevent the closure member
6 from being damaged.whcn the second chamber 16 experiences a sudden

rise in pressure.
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what is Claimed i5:
1. A particlc supply valve for usc in a blasting apparatus,

comprising:

a valve main bodj having an inside space;

partition walls for defining said inside spacc of said
valve body into a first chamber and a sécond chamber;

a particle inlet port and a particic 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 wall in a
slidable manner, said sliding member having a first end
portion positioned in first chamber and a second end
portion positioned in said second chamber;.

a closure ‘member provided at the first cnd portion of said
sliding member; | _

a piston fixedly mounted to said sliding member in the

" second chamber; and

biasing means for pressing said closurc member against
sajd particle inlet port, whcrcm said biasing means is adapted to
push said closure member agamst said particle inlct port to maintain
the condition in which a supply of particles is not carried out even -
if an air pressure in said sccond chamber drops to ah atmospheric
pressurc. | |

- 2. The particle supply valve for use in the blasting

apparatus as claimed in claim 1. whercin a sliding wall is

fixcd to said sliding member in sail first chamber.

3. The particle supply valve for usc in the Dlasting is Sheet Has Been Rej lac.ed

~ apparatus as claimcd in ¢laim 1 or 2. wherein & holt H“m ||I|“ m' lI”
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adjusting means is furthcr provided for restricting the

movable range of said sliding member within the sccond
chamber.

4, The particle .%upply valve for use in the blasting

apparatus as claimed in any one of claims 1 to 3, wherein

said valve body, partition walls, sliding mcmber, piston and
sliding wall arc all formed of brass.

5. The particle supply valve for use in the blasting

apparatus as claimed in any onc of claims 1 to 4,.whercin -
said partition walls arc provided with an absorption matcrial

for absorbing abutting impact with said piston.
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