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. valye ‘body. having 'a separating- wall inside- théreof; 4 firét Chamber ‘and a.sécond

chamber formed in the valve body 1 by the separating wall; a particle inlet.- dpening 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 penetrat ‘sald partition wall

to extend over the first chamber and the second chamber in slidable manner so as to
adjust to a valve seat formed at the particle inlet opemng, 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 llle 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 tothe valve rod positioned in the second
chamber so as to press said valve rod agamst the valve seat by pressurized air applied
from the control air inlet/outlet port; armg shock absorber provided at the peripheral of
the separating wall positioned in the,j:Séaond chamber; an adjust bolt screwed into a wall
opposite to the ring shock absorbé'r'”'?[)os;tioned in the second chamber so as to determine
maximum valve clearance of tllle"."ﬂvalve seat by connecting with the other end portion of
the valve rod; and a regulat_i_fié spring arranged around the valve rod positioned between
the piston and the opposite ‘wall in the second chamber 16.

Further, the parficle supply: valve for use in the blasting apparatus according to
the present inventio_ﬁ'“is characterized in tllat a slidable disc is fixed to the sliding rod in
the first chambe_l_-'__.'-".

Furthe;r: 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
restnctmg the movable range of the sliding rod within the second chamber. -

R Further, the particle supply valve for use in the blastmg apparatus accordmg to

the present mventlon is characterlzed in, that the. valve body, dlaphragm shdmg-rod

f '5_p1ston and shdmg d1sc are all made of brass.



the present invention is characterized in that the diaphragms are provided w1th_ n

Further the partlcle supply valve for use in the blasting apparatus according t

absorption material for absorbing abutting impact with said piston.

In summary, because the particle supply valve according to the present iﬁveﬁtion
does not use diaphragms made of rubber, it is possible to avoi_(li'_'_;;ii;ecturally the
deterioration of elasticity characteristics associated with such constructlon As a result
the present invention provides a particle supply valve Whlch prevents leakage of
particles. | . 4

Furthermore, because the diaphragm, sliding disé""and piston emable the sliding
rod to lﬁaintain its sliding characteristics, it is possib_le'"'t-o consistently carry out a proper
sliding operation with the sliding rod. As a resu!f-j' the valve element fixed to the sliding
rod can consistently be brought into contact’ with the operﬁng at a prescribed position
thus making it possible to prevent particles ﬁom 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 valve 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 hole 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"pftlﬁiﬁ?l?}@ﬁﬁg':appafat'us.._ B
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dlSC 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 penod of
time. N |
Moreover, because the diaphragm of the particle supply valve a¢¢6fding to the
present invention is provided with a shock absorber to absorb the unpact of the piston
against the diaphragm, it is possible to prevent the valve element ':E'ffom being damaged

when the second chamber experiences a sudden rise in pressure.

E . f D P E 1 e D .
Fig. 1 is a cross-sectional view which shovqs'-fthe condition in which an opening of
one embodiment of a particle supply valve accqifdiﬁg to the 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_.l,op.éned; and

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

With seference 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, iﬁ which the valve is shown in a closed state.
Fig.2 is a cros_séséctional 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 -abrasive particles delivered to a blasting apparatus, in which the valve
controls _the amount of abrasive particles stored in a hopper and pusheci out of the hopper.
by being applied pressurized air so as to be supplied thereto and ejects the abrasive

parucles flowed out of a dehvery opemng by mixing with compressed air so as to

. dehvery the abraswe part1c1es mto a blasting chamber through a nozzle.

.. Furthermore, because the valve body, diaphragms sliding rod, piston and"sliding .



i ;Flgs l and 2, the partlcle supply valve has a valve body 1 made of . .

brass. The valve body l is prov1ded w1th an 1nlet opemng 2 wh1ch allows partlcle ,_ a
pushed out by means of pressurized air to pass into the valve, an outlet opening 3____Whlcl1 :
allows particles to pass out of the valve, and a control air inlet/outlet port 4 whiéli"'allows
control air to be supplied to and released from the valve. -

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 mto a first chamber 15
and a secorld chamber 16. The inlet opening 2 and the outlet opening 3 both
communicate with the first chamber 15, and the cooﬁol 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 central porti_ox'i'.of the partiﬁon wall 10. Provided on
| the tip end of the left side portion of the shdmg rod 7 is a hard rubber valve element 6.
The hard rubber valve element 6 is f_oriiied 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 accomphsh this function, the valve element 6 is preferably formed
to have a d1ameter that is larger than the diameter of the valve seat.

Also, prov1ded m ‘the first chamber 15 is a brass sliding disc 9 which is fixed to
the sliding rod 7._ .The sliding dis¢ 9 is formed such that the outer circumferential |
surface thereof is in sliding contact with the inner circumferential wall surface of the first
chamber 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 parﬁcles.

_-Pfovided in the second chamber 16 is a brass piston 8 which is fixed to the
slidin;; 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 circumferential

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



- and to provide ' highly ‘effective airtight séal against the control air pressure in'he
.second chamber 16. Further, a hard rubber shock absorber 17 is provided onthe wall
surface of the partition wall 10 in the second chamber 16. o -
~ Further, a regulating spring 12 comprised of a metal sprmgls ':i)rqvided in the
second chamber 16 between a protruding portion formed at anend ﬁortion of the sliding
rod 7 which lies in the second chamber 16 and the innei‘f';wall surface of the second
chamber 16 which directly faces the protrudmg portlon 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 thé 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 mserted through the valve body 1 in a manner that allows an
end portion thereof to be screwed mto the second chamber 16. Moreover, the adjust bolt
14 has a head portion lying.:o'iltside the valve body 1 which can be turned to adjust the
length of the end portiqh thereof protruding within the second chamber 16, in other
words, the stroke of 'tﬁe valve rod 7.
Now, ;r&hen 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
shdmg rod 7 to slide to the left d1rect10n, whereby the valve element 6-is forced in to the

valve seat 5 to seal off the inlet opemng 2
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On the other hand when partlcles afd’ compressed air are to-be supplied to the

nozzle the control air in the second chamber 16 is released through the mlet/outlet port'
4 to depressurize the second chamber 16, thereby causing the piston 8 to r_et_ract in a
direction toward the second chamber 16, and this in turn causes the shdmgrod 7 to slide
to the right direction, whereby the valve element 6 is pulled out of tgh:e'.\”falve 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 opemng 2 through the space created
between the valve seat 5 and the valve e_lerh’e"nf 6, and then flow out through the outlet
opening 3 to be supplied to the nozzle. ke .

In this connection, becags"el"ihe sliding disc 9 separates the first chamber 15 info a
first space which receives: pari:icles and a second space which is kept free of particles, it
is possible to preveh.t' 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 protrudmg length of the end portion thereof

inside the second chamber 16, it is poss1ble to reduce the distance between the left end of
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the. ad_]ust bolt* 14 and the nght end of the shdmg rod 7 and ‘this dlstance definies the:~

retraction distance of the valve element 6 Namely, as shown in Fig. 2, when part1cles;
are being supplied to the nozzle, the left end of the adjust bolt 14 is in contaetr‘-W1th the
right end of the sliding rod 7 to restrict further the movement of theshdmg rod 7.
Consequently, it is possible to control the amount of particles and '_edﬁ;nressed air being
supplied to the nozzle by turning the adjust bolt 14 to adjnst the pfou'uding length of the
end portion thereof inside the second chamber 16. .. -

Furthermore, because the valve body 1, diébhragm 10, sliding rod 7, piston 8
and sliding disc 9 are made of brass, they -_h_aveﬂla higher hardness than the particles. As
a result, the valve is imparted with excellent antiabrasion characteristics. '

Moreover, because the v'vatll surface of the partition wall 10 that lies inside the
second chamber 16 is provided with the hard rubber shock absorber 17, it is pessible to
absorb the impact of the niston 8 against the partition wall 10, and this makes it pbssible
to prevent the valve element 6 from bemg damaged ‘when' the ‘second chamber:. 16

experlenees a sudden rxse in pressure
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1. A particle supply valve for use in a blasting apparatus, wherein s,a_i__d.-. véive
supplies abrasive particles to the blasting apparatus by means of applying Eregéﬁrized 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; o

a particle inlet opening and a particlg:.:"ﬁﬁ;let opening both provided in said first
chamber; )

a control air inlet/outlet po;-'tfﬁi"évided in said second chamber;

a valve rod which peget’ifétes said partition wall to extend over the first chamber
and the second chamber‘_:in"; slidable manner so as to adjust to a valve seat formed at the
particle inlet open_iqg'-;'"" ..

a valve pl'éi:.nent 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

- ‘Inanner;
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" &' piston fixedly moiifitd to-thi valve-cod positioried in the second chamber
to press said valve rod against the valve seat by pressurized air applig'g_lf" from the control
air inlet/outlet port; | . o

a ring shock absorber provided at the__:._peripﬁéféi of the separating wall positioned
in the second chamber; o o
an adjust bolt scrgwed mto a wall opposite to the ring shock absorber positioned
in the second.chambéi'ﬁso as to determine maximum valve clearance of the valve seat by
connecting--w'ith the other end portion of the valve rod; and
o é regulating spring arranged around the valve rod po"s_it_ic_ined_be_twceg tl'l_e'piston_:s_.-.

~“and the opposite wall in the Secorid chamber.
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PARTICLE SUPPLY VALVEFOR USE IN BLASTING APPARATUS'
Abstract

A leakproof particle supply valve for use inl;la--"f;iesting apparatus is provided,
which uses a piston and a biasing means msteadof rubber partition walls in order to
avoid structurally the deterioration of eléfgdcity characteristics, thereby preventing
leakage of compressed air and partlcles .'

The particle supply valve is characterized in that the valve is comprised of a
valve body (1) having an _1ns1de space; a diaphragm (29) for separating the inside space
of the valve body (1)_int6"a first chamber (15) and a second chamber (16); a particle inlet
port and a particle- 'Gntlet port both provided in the first chamber (15); a control air
inlet/outlet porti-'(d) provided in the second chamber (16); a sliding rod (7) which passes
through the diaphragm (29)'in a slidable manner, the slidable rod (7) having a first end
portlon pos1t10ned 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 portion of the sliding rod
(7) in the first chamber (15); a piston (8) fixed to the sliding rod (7) in the second
: lchamber (16), and a blasmg means for pushmg the second end portlon of the shdmg rod,
: (7) in the second chamber (16). . | T
Fig. 1



