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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 pcrfo;ming
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 arc ptovided 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 wnh the second chamber 32.

Further, a mual pm 27 is ps us«.d thrt@unh the middle portion nf cach of

the two partition walls 29, 30 and is h:u.d thereto.  Fixed to the end of the

ve

S

e



val ve which controls the anmount of abrasive particles stored in a hopper
and pushed out of the hopper by being applied pressurized air so as to be
supplied thereto.and ejects the abrasive particles flow ng out of a
delivery opening by mxing with conpressed air so as .to deliver the
abrasive particles into a blasting chanber, through a nozzle._

such a conventional particle supply valve, there is knomn valve of the

type as shown in Fig. 3. This type of val velt ‘Ef9 21
provi ded with an inlet opening 22 for receiving abra ﬂ
(hereinafter referred to as particles) pushed out by

pressurized air, an outlet opening 23 to allow particles to fl ow out of the
valve, and a control air inlet/outlet port 24 to allow control air to flow
into or out GhctahPinvZd warich lics in theFinst bigamboir3 1ai8 aimkhdec&sac:eminttclné.ﬁval ve
body 21, there are provided two diaphragm 29, 30 which are nad

flexible rubad EixadHe| Hh‘b?‘l?l’ffe"-%l‘\felhﬁdﬂiﬁdtl’l{’o” ﬁé}lfht‘f‘i}n“’c hB° *ﬁg?ﬂ'é
space of the c\“,%l rbﬁd}/samcm O ZEI rst chanber 31 and a second

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, co.nlr'ol air is exhausted out of thc 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 alr and particles 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 middle of the partition

“ wall 30 that has been deformed into the sceond chamber 32 upon the supply



chanber

32.

In this construction, the inlet opening 22 and the outl et

openi ng 23 both comunicate with the first chanber 31, and the control air
inl.et/outl et port 24 communicates with the second chanber 32.
REPLACENMENT SHEET ' _ 2

Furt her,
two diaphragns 29, 30 and is fixed thereto.
pin 27 which lies

a net al

pin 27 is passed through the mddle portion of each of the
Fi xed to the end of the netal
in the first chanber3 31 is a rubber val ve el enent: 26,

and fixed to the other end of the netal pin 27 which lies in the second
chanber 32ofshe pretiglcscapmes.into contact Notly tiwhend tafetheabale shenko3 3t op

supplying the no

le (no
restrict tﬁc ret(racuon o?vpc)closurc member 26.  As arcsult, 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 poss:blc to guarantec a honzontal movement of the mectal pin 27.
Namely, when the supply of partxclcs 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
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conpressed air and particles, control air is passed into the second chanber
32 through the control air inlet/outlet port 24 to pressurize the second
chanber 32. This results in an increase in pressure inside the second
chanber 32 which causes the flexible diaphragm 30 to-deformtoward the
first chanber 31, which in turn causes the valve elenent 26 to close up
the valve seat 25, thereby closing up the inlet opening 22. Then,

- when the valve is to be opened to supgply the nozzle with pressurised air
and particles, control air is exhausted out of the second chanber 32

t hrough t hghtedd 6o 1R (5pdrﬂh%t2/SQHIdh%trcmrr{ngzﬂ)rl.a:)Pflﬁeéarttﬁufr?d'dﬁ@ dqhe
pressure inside the second chanber 32. As a result he di aphragm’30 is

def or ned t 3hvasalthitethsgoontasHimbnacBd, by hlmspcassmngf tomprosakdaickedent 26

to be retracte mthe shutof f posit (i m)vestothe right side
in the dra%"r‘\lﬁ?“ HAPS rEHHng) ‘I“d\‘i\%’? ?* U?"e“s‘”ﬁﬂf?“é predcbBagigieto f1ow into

the first Charme\fle‘%lofmO&mctd}%cﬁ8§§$r&l§l§ﬁ§s?ﬂ RSl YRAA.S BBjekdlorqneeat 25

and the retracted val ve
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 charactcristics,
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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el'ement 26. Thereafter, the particles are m xed with conpressed air at the
position flowed out of the outlet opening 23 so as to be supplied to the
nozzle in the blasting chanber. Further, the second chanber .32 is
provided with a adjust bolt 33 and a handle 34 fixed to the adjust bol t 33
to allow the adjust bolt 33 to be rotated. The adjust bolt 33 is wused to
adj ust the anount of retraction of- the gal ve el enent 26, nanely, the

di vergence of the valve in order to adjust the amount of conpressed air
and parti cl der tuschén SUptpilaHémg apparhwisnecirding—do theappbesntwherentioa anount

of partlcles and cqnpress alrflovmng t hrough th alve is to_be
reduced, thé& ab‘}‘iﬁgf’ng é‘?t the YAIXE SPMRIISCH CH g’é%"é’ St’éy YiRg dionipsidengt h

‘into the Se%satgge, %ﬁgﬁf&eﬂo 11! 3r YRk ihPeAd .%ﬁef]gpgcmf mnmgcg'hogggnaﬁ

provi ded at the di ap ragm 3 has bee Into the
second chamefirS2¢chigmicr and a sccond chamber; a particle inlet port and a particlc

outlet port both providcd in the first chamber; a control air iplct/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 matccial fnr absorbing abutting impact with

said piston.”
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3¢ the supply of the particles cones into contact with the end of the
adjust holt 33, to restrict the retraction of the valve elenent 26. As a
result, the amount of the space created between the valve el enent 26 and
the val ve seat 25 is reduced, thereby achieving a reduction in the anount
of supply of particles and pressurized air flow ng through the valve.
However, because the diaphragns 29, 30 of, the conventional valves are made
of rubber, they lose elasticity during fne long-termuse, and this results
in a problemin that |eakage of pressurléed air and particJes is liable to.

be caused. Namel'y, SURERTYoMEFBYSCatPe AAZtEHSEPRIY f’b“'t“hé‘:%‘é%%i thdhper 32
to deform thecgha Jﬂgmnmlcqu\ﬁruQc?]?hixl)ﬁ%al SCHADRE riHfborl b dnip0sSi bl e

to obtain a required pressing forc at pus es the va
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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elenment 26 onto the valve seat 25 if the diaphragm 30 |loses its elasticity.
Consequently, the valve element 26 is pushed back due to the pressure of
the pressurized air and particles, thus |eading to the | eakage thergof.
Furthernore, because the rubber diaphragns 29, 30 are flexible, it is not
possible to guarantee a horizontal novenent of the metal pin 27. Nanely,:
when the supply of particles is termnated, the netal pin 27 is normally
nmoved to the left in the drawings. Hogever, there is a case that the netal
pin 27 noves slightly left-dowmward due to the weight of the valve el ement

26. | n thi $GAg6clS ﬂﬁﬁc&rhﬁﬂ&@lﬂ%h%cﬁ{i%@ﬁp@l@a%i eft hzAik 639 he bRadi iy et Al

pin 27 does not properly engage with e valve seat 25, there is a Ccase
that a spapparausreated between the valve el enent 26 and the val ve seat
25, thus resulting.in a problemin that particles and pressurized air are
| eaked through FHEthgEmEEe, becausc thgvelygemain pothe PRHNEPD Bltcaliding he

o 2 10, Ry A N 51 o8- UBBIA A Bhaats ot
 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 impaﬁt 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 ¢ Drawings

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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32 is suddenly stopped, there is another problemin that particles and
pressurized air are ejected fromthe outlet opening 23. Nanely,
above condition, the valve elenment 26 is sinply abutted onto the valve
seat 25 by .the restoring force of the diaphragns 29, 30, so that they are
easily retracted by the pressure of pressurized air and particles,

resulting in | eakage of the pressurized air and particles.
REPLACEMENT SHEET
vi ew of the above described problens, it i% a primary obje
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rubber di aphia@§paiicid¥@nd ddifipressed air to pass into the valve, an outlet port 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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deterioration of elasticity characteristics, thereby preventing | eakage of
pressurized air and particles. I't is another object of the present
i nvention to provide a particle supply valve equipped with a sliding wall
fixed to a sliding rod inside a first chanber to allow a seal to be

mai nt ai ned between a first chanber and a second chanber over a | ong period
~of tine. " It is another object of the present invention to provide
‘a particle supply.valve equipped with ? adj ust bolt for restricting the
sliding range of the sliding rod so as to control the anobunt of particles

o0 presourl e Ahdhl SUNAR \ORCVRL RS, SRR nes BB secop y
R e °‘iﬁﬁ‘ﬁ“’%‘?ﬁf‘n&'ﬂﬂ“ﬁ%ﬂ%&.“%‘5."%’??E‘S;Yﬁ%ﬁfg! 47
char act eri sttocgtabiléac the siidjongeno vemedt 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/outlet port 4 1o depressurize Lhe sccond chamber 16,

’ : This Sheet Has Been R laced :
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tinme.. It is another object of the present invention to provide a
particle-.supply valve having a shock absorber disposed on the wall surface
of the diaphragmthat lies inside the second chanber to absorb the
abutting inpact of the piston against the diaphragmin order to prevent
damage to the val ve el enent when the second chanber, experiences a sudden
rise in pressure. Di scl osure of the ljgvention In order to achieve
t he objects stated above, a particle supply valve for use in a blasting

apparat us aaefdli Bgudiagtihe PRESER! 1d PASAG BN &rdlivh] 9564 d‘fé’ﬂsfs%icr}ng
particle supply valve for use in a blasting apparatus, MLEFEIH sald val ve

suppl i es abrhamibey 1§amiditbisin mon chesdsths slidip capoabet Tso kjidewansc efghappl yi ng
pressuri Zeddi?tlzcrt’iog,omcr:rle%lngé: cﬁ)surc member 6 is pulled out of the opcning 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 16,
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 imparted with

cxcellent antiabrasion characteristics. :
: heet Has Been Replaced
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5 val ve body having a separating wall inside thereof; a first chanber and
a second chanber fornmed in the valve body 1 by the separating wall; a
particle inlet opening and a particle outlet opening both provided in said
first chanber; a control air inlet/outlet port provided in said second
chanber; a valve rod which penetrates said partition wall to extend over
the first chanber and the second chanber in a slidable manner so as to
adjust to a valve seat fornmed at the particle inlet opening; a valve.

el enent provided at® an end portion 6$ the valve rod so as to open or close
the val ve seat by the sliding of said _ valve rod; .a slidi dISC provi ded
at a part of t“ﬁ%“’\}‘d‘lc\%ebF‘Eﬂj“ﬁdQFtW@)‘héH’fﬂﬁc phahs |Pr‘§‘t‘t”’BrYét‘n'k)é8 gt diest o slide

.freely al 208 Qhé @%‘cgﬁd V‘@ﬂJthcfr i@' i Eh{\_ﬁt‘le&;k\@me{hc' Rafd GuB88} Yshock

absorber 17, it is possible to absorb the impact of the piston 8 against the
partition wall 10, and this makes it possiblc to prevent the closurc member
6 from being damaged.whcn the second chamber 16 experiences a sudden

rise in pressure.

eet Has Been Replaced .
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contact manner; a piston fixedly nmounted to the valve rod positioned in the
second chanber so as to press said valve rod against the valve seat by
pressurized air applied fromthe control air inlet/outlet port; a ring
shockR absorber provided at the peripheral of the separating—watt '

positioned in the second chanber; an adjust bolt scre ' I
opposite to the ring shock absorber positioned in the H j \ﬁﬁ ;u as
to determ ne nmaxinmumvalve cl earance of the val ve seaty oy th

the other end portion of the valve rod; and a regulating spring arranged
around the valve rod positioned between tfe piston and the opposite wall

I n the second chanber 16. ' Further, the particle supply valve for
use in the blasting apparatus according to the present inventionis .
characterizé’dl—i—q—tﬁax—%ﬁw‘ Spnammed &1 dabl e disc is fixed to the sliding rod in the
first chamber Fone rtidc (Talel 8 \(Qfor use in the
bl ast i ng apgar at ué’ acggsrﬂfptrﬁi? dl\;chFurpLa\c in .J Bl i‘?lB p‘ﬁ%tl

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

[ IIII L

« apparatus as claimcd in ¢laim 1 or 2. wherein & bolt H“m
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the present invention is characterized in that a bolt adjusting neans is

A A S PR AR 1111111

bl asting apparatus according to the present invention i's &hatacterized in
that the val ve body, diaphragm sliding-rod, piston and sliding disc are
all made of brass. '

REPLACEMVENT SHEET 13 6
Further, the particle supply valve for use in the blasting apparatus
accordi ng ttﬂjﬂthégpn@'génlb funthgmipromided fohatsteiceingzak i n that the di aphragns

are provided w ti.n material for absorbing abutting inpact
Wi t hpsal d p\'ing ﬁlﬂ range obfssalg %mg Mmember within the second g 1hp

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.

. Sh Re laCed .
. o P\ |
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In summary, because the particle supply valve according to the present

i nvention does not use diaphragnms nade of rubber, it is possible to avoid
structurally the deterioration of elasticity characteristics associated:-
wi t h" such construction. As a result the present invention provides a
particle supply val ve which prevents | eakage of particles. -

Furt hernore, because the diaphragm sliding disc and piston enable the
sliding rod to nmaintain its sliding characteristics, it is possible to
consistently carry out a proper sliding operation with the sliding rod. As
aresult, the valve elenent fixed to theléliding rod can consistently be
brought into contact with the opening at a prescribed position thus making
it possible to prevent particles fromleaking through the val ve seat.

Mor eover  because pRRTRAESOSPIPYIS.VE FORTRING bl AMINEIEEARAT I N0 T 0

tothe left in the par e supply valve according to the present
I nvention, even if the flow of

ABSTRACT

A leakproof particle supply valve for use in a blasting apparams is provided, which
uses a piston and a biasing means instead of rubber partition walls in order to avoid
structurally the deterioration of elasticity characteristics, thereby preventing leakage of
compresscd air and particles. |

The particle supply valve is characterized in that the valve is comprised of a valve
main body having an inside space; a partition wall for separating the inside space of the
valve main 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 through the partition wall in a
slidable maaner, the sliding member having a first end portioln positioned in the first
chamber and a second énd portion positioned in the second chamber; a closure member
fixed to the first end portion of the sliding member in the first chamber; a piston fixed to the
sliding member in the second chamber; and a biasing means for pushing the second end
portion of the sliding member in the second chamber.

Fig. 1

—_—

This Sheet Has Been eﬁlaced

o T



control air which pressurizes the second chanber suddenly stops during the
bl.asting operation, for exanple, when the power source of the blasting
apparatus is accidentally shut off, the valve elenent is not retracted
fromthe opening. Therefore, even in such a case, it is possible to
prevent the particles frombeing ejected fromthe outlet opening.

Mor eover, because the sliding disc of the particle supply val ve according
to the present invention is fixed to the sliding rod inside the first
chanber, it is possible to prevent particles fromentering into the
sliding surface between the penetration hole and the sliding rod, thus
making it possible to maintain an airtigh},sea] between the first chanber
and the second cha!pﬁg;qrer a long perio&-ﬂf tinme. Mor eover, by
operating the adjust” bdlt of the particle supply valve according to the
present invention, it is possible to adjust the anount of particles and

conpressed air being supplied to the nozzle of the blasting apparatus.
REPLACEMENT SHEET
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7. FurthernDre because the val ve body, diaphragm sliding rod,
plston and sliding disc of the particle supply val ve according to the
present invention are nmade of brass, it is possible to maintain the
original characteristics of the val ve over a | ong period of tine.

Mor eover, because the di aphragm of the particle supply valve according to
the present invention is provided with a shock absorber to absorb the

i mpact of the piston against the diaphragm it is possible to prevent the
val ve el enent from bei ng damaged when the second chanber experiences a

sudden rise in pressure.
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Brief .Description of the Draw ngs ' Fh Q. LFEA@E@?EESS on§F NI d
whi ch shows the condition in which an openi fquf’»sfﬁrmze """
particle supply valve according to the preseé e | onpagede’ o@eﬁ"‘g """
Fig. 2 is a cross-sectional view which shows gjﬁga.sgﬁg’c}tpm@n { tor prged

of the particle supply valve shown in Fig. Lopeaed; pagd 1.1 to paged I“—'1'g
IS a cross-sectional view of a conventi onal p’gr/fl cl e supply val v

Det ai | ed tion of the Preferred Enbodi i ]@F[é’r%nce t
t he draw%ﬁﬁgﬁm\%descrlptlon of the :

to the pr g. 1is a
Cross- sgcsp,S %‘dwgyﬂgﬁw YE?%Q‘? ?ﬁpﬁﬁ&gwpoﬁ%&%ﬁ% bl asting
apparatus according to this errbodl ment, in which the valve is shown in a
cl osed state.

ie

The present invention relates to a particle supply valve for performing or
terminating the supply of compressed air and particles to a nozzle of a blasting

apparatus. N

Background of the Invention

In general, conventional blasting apparatuses are provided wij:h a particle supply
valve which controls the amount of abrasive particles stored in a hopj)er and pushed out
of the hopper by being applied pressurized air so as to be supplied thereto and ejects the
abrasive particles flowing out of a delivery opening by miking with compressed air so aé
to deliver the abrasive particles into a blasting chamber, through a nozzle.'

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 valve body 21 provided with an inlet opening 22 for
receiving abrasive particles (hereinafter referred to as particles) pushed out by being
applied pressurized air, an outlet opening 23 to allow 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 valve body 21, there are provided two
diaphragm 29, 30 which are made of flexible rubber and held by the valve body 21 to
partition the inside space of the valve body 21 into a first chamber 31 and a second
chamber 32. In this construction, the inlet opening 22 ahd the outlet opening 23 both
communicate -with the first chamber 31, and the control air inlet/outlet port 24

communicates with the second chamber 32.

REPLACEMENT SHEET
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Fig.. 2 is a cross-sectional view of the sane valve ¢n ) : I h
which the valve is shown in an opened state. The pr SE%MCEMEH%%#E% at es
to a valve which controls the anpunt of abrasive paftitcles deliverefl o a
bl asting apparatus, in which the valve controls thejajo$ REB 39I8s|Vve
particles stored in a hopper and pushed dut of the hgpgper by being §ppl-ied
pressurized air so as to be supplied thereto and ej egt ‘
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nozzl e.
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'S provi an i nlet openi ng | OWs

parti cl esmetal pin 27 which lies in the second chamber 32 is a metal cap 28.

Now, when the valve is to stop supplying the nozzle (not shown) with
compressed air and particles, control air is passed into the second chamber 32 through
the control air inlet/outlet port 24 to pressurize the second chamber 32. This results in
an increase in pressure inside the second chamber 32 which causes the flexible
diaphragm 30 to deform toward the first chamber 31, which in turn causes the valve
element 26 to close up the valve seat 25, thereby closing up the inlet opening 22,

Then, when the valve is to be opened to supply the nozzle with pressurised air
and particles, control air is exhausted out of the second chamber 32 throug_h the control
air inlet/outlet port 24 in order to feduce the pressure inside the second chamber 32, As
a result, the diaphragm 30 is deformed toward the second chamber 32, thuis causing the
valve element 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 airl to flow into the first
chamber 31 through the space created between the valve seat 25 and the retracted valve

element 26. Thereafter, the particles are mixed with compressed air at the position

-flowed out of the outlet operiing 23 so as to be supplied to the nozzle in the blasting

chamber.

Further, the second chamber 32 is provided with a adjust bolt 33 and a handle 34
fixed to the adjust bolt 33 to allow the adjust bolt 33 to be rotated. The adjust bolt 33 is
used to adjust the amount of retraction of the valve element 26, namely, the divergence
of the valve in order to adjust the amount of compressed air and particles to be supplied
to the nozzle. For example, when the amount of particles and compressed air flowing
through the valve is to be reduced, the adjust bolt 33 is rotated to increase its protruding
length into the second chamber 32. In this case, the end of the metal cap 28 provided at
the middle of the diaphragm 30 that has been deformed into the second chamber 32 upon

'diaphragms 29, 30 and is fixed thereto. Fixed to the end of8the metal pin &nggﬁjlg@(j%\sﬁm

oS L anfuf eRREnRR6L 515 34ARb Mo BehiE 7, B bceaiBite bl Umadls me

The val ve bo



it
pushed out by neans of pressurized air to pass into the valve, an outl et
opening 3 which allows particles to pass out of the valve, and a control
air inlet/outlet port 4 which allows control air to be supplied to and
rel eased fromthe val ve. Furtherg a brass partition wall 10 is
provi ded inside the valve body 1 as an 1i1ntegral part thereof to partition
the space inside the valve body 1 into a first chanber 15 and a second
chanber 1Ghe sy iofl the mipticlesgodes rinkot dumtaetitwiti thepend of the bajulk belerBRYnbcat e
with the first chanber 15, and the control air inlet/outlet port 4
communi catresirieti the tetractie ofidhe valvbealeriént 26. As a reamlt, Ithe ammust oflithe spave 7
which is also nade of brass is slidably inserted through a penetration
hol e 11 f 6Fested batweerethesraiveaglement: 36oandahe valve seat25tip seduged.| thegby pelievidgd on
the tip end of the left side portion_of the sliding,rod,7 is,a hard _ rubber
val ve el eﬁe‘ﬁgu‘ﬁl.on mpHac gEoYyny BEBEHPIX/ of particles 2pd pressurizedsair flawing throughsthepe

of a half slohere. The val ve
valve.

However, because the diaphragms 29, 30 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 pressurized air and parﬁcles is liable to be caused. Namely, when control air
is supplied to the second chamber 32 to deform the diaphragm 30 toward the first
chamber 31, it is not possible to obtain a required pressing force that pushes the valve
element 26 onto the valve seat 25 if the diaphragm 30 loses its elasticity. Consequently,
the valve element 26 is pushed back due to the ﬁfessure of the pressurized air and
particles, thus leading to the leakage thereof. |

Furthermore, because the rubber diaphragms 29, 30 are flexible, it is not possible
to guarantee a horizontal movement of the metal pin 27. Namely, when the supply of
particles is términated, the metal 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 .{ralve element 26. In this case, since the valve element 26 which is fixed
to the metal pin 27 does not properly engage with the valve seat 25, there is a case that a
space is created between the valve element 26 and the valve seat 25, thus resulting in a
problem in that particles and pressurized air are leaked through the space.

~ Moreover, if the power source of the blasting apparatus is accidentally shut off
during a blasting operation and therefore the flow of control air to the second chamber
32 is suddenly stopped, there is another problem in that particles and pressurized air are
“ejected from the outlet opening 23. Namely, in the above condition, the valve element
26 is simply abutted onto the valve seat 25 by.the restoring force of the diaphragms 29,

30, so that they are easily retracted by the pressure of pressurized air and particles, thus

resulting in leakage of the pressurized air and particles. REPLACEMENT SHEET
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It is another object of the present invention to provide a particle supply valve
equipped with a sliding wall fixed to a sliding rod inside a first chamber to allow a seal

to be maintained between a first chamber and a second chamber over a long period of

" time.

It is another object of the present invention to pfovide a particle supply valve
equipped with a adjust bolt for restricting the sliding range of the sliding rod so as to
control the amount of particles and pressurized air flowing through the particle supply
vélve.
i It is another object of the present invention to provide a particle supply valve in
which the valve body, diaphragm, sliding rod, piston, and sliding wall are made of brass
so that such elements can maintain their original characteristics over a long period of
time.

It is another object of the present invention to provide a particle supply valve
having a shock absorber disposed on the wall surface of the diaphragm that lies inside
the second chamber to absorb the abutting impact of the piston agair_ist the diaphragm in

order to prevent damage to the valve element when the second chamber, experiences a

sudden rise in pressure.

Di ure vention

In order to achieve the objects stated above, a particle supply valve for use in a
blasting apparatus according to the present invention is disclosed, wherein a particle
supply valve for use in a blasting apparatus, wherein said valve supplies abrasive

particles to the blasting apparatus by means of applying pressurized air, comprising: a
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surface of the piston 8 is widened to stabilize the sliding novenent of the
sliding rod 7 _ 9 and
to provide a highly effective airtight seal against the control air
pressure in the secand chanber 16. Further, a hard rubber shock absorber
17 is provided on the wall surface of tthe partition wall 10 in the second
chanber 16. Further, a regulating spring 12 conprised of a neta
SPrIng | SvERe Hl5 dind 1 sor AR pANIRRE hErcBE! PP BB BRhA O

formed at

chamber formed in the valve body 1 by the separating wall; a particle inlet opening and
a particle outlet opening both provided in said first chamber; a control air inlet/outlet
port provided in said second chamber; a valve rod which penetrates said partition wall
to extend over the first chamber and the second chamber in a slidable manner so as to
adjust to a valve seat formed at the particle inlet opening; a valve element provided at
an end portion of the valve rod so as to open or close the valve seat by the sliding of said

“valve rod; a sliding disc provided at a part of the valve rod positioned in the first
chamber so as to slide freely along to inside wall of said first chamber in a closely
contact manner; a piston fixedly mounted to the valve rod positioned in the second
chamber so as to press said valve rod against the valve seat by pressurized air applied
from the control air inlet/outlet port; a ring shock absorber provided at the peripheral of
the separating wall positioned in the second chamber; an adjust bolt screwed into a wall
opposite to the ring shock absorber positioned in the second chamber so as to determine
maximum valve clearance of the valve seat by connecting with the other end portion of
the valve rod; and a regulating spring arranged around the valve rod positioned between
the piston and the opposite wall in the second chamber 16.

Further, the particle supply valve for use in the blasting apparatus according to
the pi'esent invention is characterized in that a slidable disc is fixed to the sliding rod in
the first chamber. _

Further, the particle supply valve for use in the blasting apparatus according to
the present invention is characterized in that a bolt adjusting means’ is provided for
restricting the movable lrange of the sliding fod within the second chamber.

Further, the particle supply valve for use in the blasting apparatus according to
the present invention is characterized in that the valve body, diaphragm, sliding-rod,

piston and sliding disc are all made of brass. -

REPLACEMENT SHEET
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rod 7 which lies in the second chanber 16 and the inner wall surface of the
second chanber 16 which directly faces the protruding portion of the
sliding rod 7. In particular, one end of the regulating spring 12 is
secured around the protruding portion of the sliding rod 7 and the ot her
end of the regulating spring 12 is secured inside a valve spring retainer
13 provided on the inner wall surface of the second chanber 16. Further,

an adj ust bolt Fttes, thesgarti€ld suppl9Ueiive fe uéalin @hd BHgtidg hpparatiR ABErdingato
allows an end portion thereof to be screwed into the second chanber 16.
Mor eover, thdegresintiShvemtioh islehanacserizeld eind thaorthe aliaphyagnms ant prodded ewittalane
body 1 which can be turned to adjust the length of the end portion thereof
pr ot r udi ngbsérptiom materiad domahsortiingrakuiting impagt witheeid pisiodls, t he stroke of the
val ve rod 7. . Now, when the supply of particles and conpressed air
to a nozzle (ndf SYREHIY, besause, thepasticle sypply valveseeniding fopthe presentdgyention aj r
's passed cfogé 0nott hl(laseS ?lfa%ggagﬁgarnrg%é &f6 rubber, it is possible to avoid structurally the
deterioration of elasticity characteristics 'a.ssociated with such construction. As a result
the present invention provides a particle supply valve which prevents leakage of
particles. A
Furthermore, because the diaphragm, sliding disc and piston enable the sliding
rod to maintain its sliding characteristics, it is possible to consistently carry out a proper
sliding operation with the sliding rod. As a result, the valve element fixed to the sliding
rod can consistently be brought into contact with the opening at a prescribed position
thus making it possible to prevent particles from leaking through the valve seat. -
Moreover, because the biasing means is constantly pushing the sliding rod to the
left in the particle supply valve according to the present invention, even if the flow of
control air which pressurizes the second chamber suddenly stops during the blasting
operation, for example, when the power source of the blasting apparatus is accidentally
shut off, the Qﬁlve element is not retracted from the opening. Therefore, even in such a
case, it is possible to prevent the particles from being ejected from the outlet opening.
Moreover, because the sliding disc of the particle supply valve according to the
present invention is fixed to the sliding rod inside the first chamber, it is possible to
prevent particles from entering into the sliding surface between the penetration hble and
the sliding rod, thus making it possible to maintain an airtight seal between the first
chamber .and the second chamber over a long period of time.

Moreover, by operating the adjust bolt of the particle supply valve according to

the present invention, it is possible to adjust the amount of particles and compressed air

being supplied to the nozzle of the blasting apparatus. e
REPLACEMENT SHEET
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through the control air inlet/outlet port 4 to pressurize the second
chanber 16, thereby causing the piston 8 to be pushed toward the first
chanmber 15, and this in turn causes the sliding rod 7 to slide to the left
direction, whereby the valve elenent 6 is forced in to the valve seat 5 to

seal off the inlet opening 2. 7

10 _ On t he ot her hand, Wnen particles and conpressed air are to
b liedt th nb

D e o e biayke Ror i Bods™ diaphfhght) ARG R, SIS ke g

disc of the particle supply valve according to the present invention are made of brass, it
is possible to maintain the original characteristics of the valve over a long period of
time.

Moreover, because the diaphragm of the particle supply valve according to the
present invention is provided with a shock absorber to absorb the impact of the piston
against the diaphragm, it is possible to prevent the valve element from being damaged

when the second chamber experiences a sudden rise in pressure.

Brief Descripti f the 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 t1:1e present invention is closed;
Fig. 2 is a cross-sectional view which shows the condition that the opening of the
particle supply valve shown in Fig. 1 is opened; and i

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

Detai escripti ime

With feference to the drawings, a detailed description of the preferred
embodiment according to the present invention will now be given below.

Fig. 1 is a cross-sectional view of a particle supply valve for use in a blasting
apparatus according to this embodiment, in which the valve is shown in a closed state.
Fig. 2 is a cross-sectional view of the same valve shown in Fig. 1, in which the valve is
shown in an opened state. The present invention relates to a valve which controls the
amount of abrasivé particles delivered to a blasting apparatus, in which the valve
controls the amount of abrasive particles stored in a hopper and pushed out of the hopper
by being applied pressurized air so as to be supplied thereto and ejects the abrasive

particles flowed out of a delivery opening by mixing with compressed air so as to

delivery the abrasive particles into a blasting chamber through a nozzle. REPLACEMENT SHEET
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4 to depressurize the second chanber 16, thelesPIACEMENTD ston 8 to

retract in a direction toward the second cha Ssiin turn
causes the sliding rod 7 to slide to the righy direction, wheyeby the
valve elenent 6 is pulled out of the valye séal DPiFEB W& nk Lal ve el enent
6 noves to the right direction in Fig. 2). As es first
flowinto the first chanber 15 fromthe inleg§ t he space
created betwe S WE fovihevet o | W
out through thg{hoﬂj{bﬁver%/ﬁlg g'mf%gd%’to éerhglﬁ\ég ied to s Defladel i I n

thi's connegiss ONThoe&aRESBodynNe ! pravided diisit af) iflePap&iifs 2 Baidh alfdws partiefss 15
into a first space which receives particles and a second space ich is
kept fr ee pafhedasiitibyl meansi df pressuriesiaibkepiss ipoahe valvpaar outlet Dpbriagi3ewhiechi ng
into the sliding surface between the penetration hole 11 and the sliding
rod 7. AsaHowegpaiticlesito pass puafithe valve, apdencontrol aig inley/outleh goguk Which allows
being abr %gr?tgolbgir %ohge El?pfp;[hleg ltg iﬂd Eelfé;sgg E’r’omb etvglrvcr;.i ng the adjust bolt

Further, a brass partition wall 10 is provided inside the valve body 1 as an
integral part thereof to partition the space inside the valve body 1 into a first chamber 15
and a second chamber 16. The inlet opening 2 and the outlet opening 3 both
communicate with the first chamber 15, and the control air inlet/outlet port 4
communicates with the second chamber 16.

Further, a sliding rod 7 which is also made of brass is slidably inserted through a
penetration hole 11 formed in the 9entra1 portion of the partition wall 10. Provided on
the tip end of the left side portion 6f the sliding rod 7 is a hard rubber valve element 6.
The hard rubber valve element 6 is formed in the shape of a half sphere. The valve
element 6 fixed to the sliding rod 7 can be brought into contact with a valve seat 5 of the
inlet opening 2 in order to shut off the supply of particles flowing into the first chamber
15 of the valve. To accomplish this function, the valve element 6 is preferably formed
to have a dian;éter that is larger than the diameter of the valve seat.

Also, provided in the first chamber 15 is a brass sliding disc 9 which is fixed to
the sliding rod 7. The sliding disc 9 is formed such that the outer circumferential
surface thereof is in sliding contact with the inner circumferential wall surface of the first
chargber 15. As a result, the sliding disc 9 makes it possible to separate the first
chamber 15 into a first space which receives particles and a second space which is kept
free of particles.

Provided in the second chamber 16 is a brass piston 8 which is fixed to the
sliding rod 7. The outer circumferential surface of the piston 8 is in sliding contact with

the inner circumferential surface of the second chamber 16. The outer circumferenﬁal

surface of the piston 8 is widened to stabilize the sliding movement of the sliding rod 7



14 in the clockw se direction to increase the protruding | ength of the end
portion thereof inside the second chanber 16, it is possible to reduce the
di stance between the |l eft end of the adjust bolt 14 and the
right end of the sliding rod 7, and this_ distance defines the retraction
di stance of the.valve el enent 6. hbnely,gas shown in Fig. 2, when particles
are being supplied to the nozzle, the left end of the adjust bolt 14 is in
contact with the right end of the sliding rod 7 to restrict further the
novenent of the sliding rod 7.

and to provide a highly effective airtight seal against the control air pressure in the
~second chamber 16. Further; a hard rubber shock absorber 17 is pi'ovided on the wall
surface of the partition wall 10 in the second chamber 16.

Further, a regulating spring 12 comprised of a metal spring is provided in the
second chamber 16 between a protruding portion formed at an end portion of the sliding
rod 7 which lies in the second chamber 16 and the inner wall surface of the second
chamber 16 which directly faces the protruding portion of the sliding rod 7. In
particular, one end of the regulating spring 12 is secured around the protruding portion
of the sliding rod 7 and the other end of the regulating spring 12 is secured inside a
valve spring retainer 13 provided on the inner wall surface of the second chamber 16.
Further, an adjust bolt 14 is inserted :thro_ugh the valve body 1 in a manner that allows an
end portion thereof to be screwed intb the second chamber 16. Moreover, the adjust bolt
14 has a head portion lying outside the valve body 1 which can be turned to adjust the
length of the end portion thereof protruding within the second chamber 16, in other
words, the stroke of the valve rod 7.

Now, when the supply of particles and compressed air to a 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 chamber 16, thereby
causing the piston 8 to be pushed toward the first chamber 15, and this in turn causes the
slidir_lg rod 7 to slide to the left direction, whereby the valve element 6 is forced in to the

valve seat 5 to seal off the inlet opening 2.
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Consequently, it is possible to control the anobunt of particles and
conpressed air being supplied to the nozzle by turning the adjust bolt 14
to adjust the protruding length of the end portion thereof inside the
second chanber 16. ' Furt hernore, because the valve body 1, diaphragm
10, sliding rod 7, piston 8 and slidingodisc 9 are made of brass, they
have a hi gher hardness than the particles. As a result, the valve is

i nparted with excellent antiabrasion characteristics. Mor eover,
because the wall surface of the partition wall 10 that lies inside the
second chanber 16 is provided with the hard rubber shock absorber 17, it is
possible to absorb the inpact of the piston 8 against the partition wall
10, and this nakes it possible to prevent the valve elenment 6 from being

damaged when t gy §RCOMEr AR NP hen' PartiCitP Ghi SBRPTestedS A AR t bS Supplicd BSEH" ©-

nozzle, the control air in the second chamber 16 is released through the inlet/outlet port
4 to depressurize the second chamber 16, thereby causing the piston 8 to retract in a
direction toward the second chamber 16, and this in turn causes the sliding r-od 7 to slide
to the right direction, whereby the valve element 6 is pulled out of the valve seat 5 (i.e.,
the valve element 6 moves to the right direction in Fig. 2). As a result, particles first
flow into the first chamber 15 from the inlet opening 2 through the space created
between the valve seat 5 and the valve element 6, and then flow out through the outlet
opening 3 to be supplied to the nozzle.

In this connection, because the sliding disc 9 separates the first chamber 15 into a
first space which receives particles and a second space which is kept free of particles, it
is possible to prevent particles from entering into the sliding surface between the
penetration hole 11 and the sliding rod 7. As a result, it is possible to prevent the
sliding surface from being abraded by the particles. Further, by turning the adjust bolt
14 in the clockwise direction to increase the protruding length of the end portioﬁ thereof

inside the second chamber 16, it is possible to reduce the distance between the left end of
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12 What is Cained is: 1. A particle supply valve for u
bl asti ng apparatus, wherein said valve supplies abrasive part

bl asti ng apparatus by neans of applying pressurized air, conp
a val ve body having a separating wall inside thereof;

chanber and a second chanber forned in tiHe val ve body 1 by the
wal | ; a particle inlet opening and a particle outlet o

prOV|ded in said first chanber;

sein a

icles to the

ri sing:

a first
separating

peni ng both

the adjust bolt 14 and the right end of the sliding rod 7, and this distance defines the

retraction distance of the valve element 6. Namely, as shown in Fig. 2, when particles

are being supplied to the nozzle, the left end of the adjust bolt 14 is in contact with the

right end of the sliding rod 7 to restrict further the movement of the siiding rod 7.

Consequently, it is possible to control the amount of particles and compressed air being

supplied to the nozzle by turmng the adjust bolt 14 to adjust the protruding

end portion thereof inside the second chamber 16.

length of the

Furthermore, because the valve body 1, diaphragm 10, sliding rod 7, piston 8

and sliding disc 9 are made of .brass, they have a higher hardness than the particles. As

a result, the valve is imparted with excellent antiabrasion characteristics.

Moreover, ;because the wall surface of the partition wall 10 that lies inside the

second chamber 16 is provided with the hard rubber shock absorber 17, it is possible to

absorb the impact of the piston 8 against the pértitidn wall 10, and this makes it possible

to prevent the valve element 6 from being damaged when the second

experiences a sudden rise in pressure.

chamber 16
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a control air inlet/outlet port provided in said second chanber; a
val ve rod which penetrates said partition wall to extend over the first
chanmber and the second chanber in a slidable nmanner so as to adjust to a
val ve seat formed at the particle inleti2zopening; -, a val ve el enent
provided at an end portion of the valve rod so as to open 0O he

val ve seat by the sliding of said valve rod, rall '

provi ded at a part of the valve rod p05|t|oned in ”Iﬁm"m'"smgmﬂ SO as
to slldeizeelg?longtom&de wal | of said first e ar in sely
cont act

1. A particle supply valve for use in a blasting apparatus, wherein said valve

supplies abrasive pafticles to the blasting apparatus by means of applying pressurized air,
comprising:

a valve body having a separating wall inside thereof; '

a first chamber and a second chamber formed in the valve body 1 by the
separating wall;

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

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

a valve rod which penetrates said partition wall to lextend over the first chamber
and the second chamber in a slidable manner so as to adjust to a valve seat formed at the

. partiéle inlet opening;

a valve element provided at an end portion of the valve rod so as to open or close
the valve seat by the sliding of said valve rod;

a sliding disc provided at a part of the valve rod positioned in the first chamber
so as to slide freely along to inside wall of said first chamber in a closely contact

manner,
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’ vy FEB 1998 ' l




a piston fixedly mounted to the valve rod positioned in the second chanber
so as to press said valve rod against the val ve seat by pressurized air

applied fromthe control air inlet/outlet port; ' ck
absorber provided at the peripheral of the separ at”"’ﬂlﬂﬂlﬂwﬁﬂmg ed in

t he second chanber; an adj ust bol3 screwed s site to
the ring shock absorber positioned in the second chanber so as to
determ ne nmaxi nu alve ¢l eara t he val ve.seat. .b connect i with. the
ot her end port iabﬁisgqn fg’ﬁeéﬁ%gfa‘\?g%gta%%x Ve T0d post %Pefléﬂi%‘%ﬁcﬂﬁ §f3"?1?’ﬂ3 50 a8
arranged g, ‘iz{x‘&gns’apﬁvai% ¥6d é@%ﬂs};g@% r%l%‘ S&ht 5 S Britd¥CaiP bHIRA réMdnt REntrol

opposite wal e secon
air inlet/outlet port;

a ring shock absorber provided at the peripheral of the separating wall positioned
in the second chamber;

an adjust bolt screwed into a wall opposite to the ring shock absorber positioned
in the second chamber so as to determine maximum valve clearance of the valve seat by
connecting with the other end portion of the valve rod; and

a regulating spring arranged around the valve rod positioned between the piston

and the opposite wall in the second chamber.
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PARTICLE SUPPLY VALVE FOR USE IN BLASTING APPARATUS
Abstract

A leakproof particle supply valve for use in a blasting apparatus is provided,
which uses a piston and a biasing means instead of rubber partition walls in order to
avoid structurally the deterioration of elasticity characteristics, thereby preventing
leakage of compressed air and particles.

The particle supply valve is characterized in that the valve is comprised of a
valve body (1) having an inside space; a diaphragm (29) for separatihg the inside space
of the valve body (1) into a first chamber (15) and a second chamber (16); a particle inlet
port and a particle outlet port both provided in the first chamber (15); a control air
inlet/outlet port (4) provided in the seéond' chamber (16); a sliding rod (7) which passes
through the diaphragm (29) in a slidable manner, the slidable rod (7) having a first end
portion positic_med in the first chamber (15) and a second end portion positioned in the
second chamber (16); a valve element (6) fixed to the first end portidn of the sliding rod
(7) in the first chamber (15); é' piston (8) fixed to the sliding rod (7) in the second
chamber (16); and a biasing means for pushing the second end portion of the sliding rod
(7) in the second chamber (16).
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