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Title of the Invention 

PARTICLE SUPPLY VALVE FOR USE IN BLASTING APPARATUS 

Field of the Invention 

The present invention relates to a particle supply valve for performing 

or terminating the supply of compressed air and particles to a uozzle of a 

blasting apparatus. 

Background of the invention 

In general, conventional blasting apparatuses are provided with a 

particle supply valve which can be opened OT closed to respectively perform 

or terminate the supply of compressed air and particles to a nozzle of a 

; blasting apparatus. 

As such a conventional particle supply valve, there is known a valve 

of the type as shown in Fig. 3. 

This type of \'alvc has a main body 21 provided with an inlet port 22 
• 

for receiving compressed air and particles, an outlet port 23 to allow 

comprcssed_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~ddcd two 

partition walls 29, 30 which are made of flexible rubber and held by the main 

body 21 to partition tbe inside space of the main body 21 into a first chamber 

31 and a second chamber 32. In this construccion, the folet port 22 and the 
. . 

outlet porr 23 both communicate with the first chamber 31, and the control 
.. ~~,,,,.,,1 ... · 

air jnlct/ouclct port 24·~,~hmmunicacc:-; with the secnnd chamber 32. 
. :1;' ·. /:f ·~·· 

Further, a mcnil rin 27 i~ puo;sc<i-'tJ;i~~-1~gl,1_d1c IT!h.1<..llc portion nf each nf 

the two parti1ion wall'i 29, 30 i.lnd ii> fixed 1hcrnto. Fixed tn the end of the . . 
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metal pfo 27 which lies in the firs1 chamber 31 is a rubber closure member 26, 

and fixed to the ocher end of lhe metal 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 flc>;;iblc partition wall 30 to deform toward the 

first chamber 31, which in turn causes the clnsure member 26 tn elose up the 

opening 25, thereby closing up the inlet port 22. 

Then, when the valve is to be opened to supply the nuzzle 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 th_c 

pressure inside the second chamber 32. As a result, the partition wall 30 is 

deformed to":ard the second chamber 32, thus causing the closure member 

26 to be retracted from the shutoff position (Le., 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 

a_ir flow ouLof 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 handie·34 fixed to the bolt shank 33 to allow the bolt shank 33 to be rotated, 

The bolt shank 33 is used rn adjust the amount of retraction of the closure 

member 26 in order to adjust the amount of compressed ()ir and particles to 

be supplied to the nozzle. For example, when the amount of particles and 

compressed air flowing through the v;1lvc is to l:lc reduced, the bolt shank 33 

is rotated lO increase it~ protrudin~ h:ngth into the second chamber 32. ln 

this case, the end of the 111l·t:il cnp 2~ provided :;: chc middle nr the partition 

wall 30 thal has been ucformcu ini,1 the secnncl chamber 32 upon the supply 
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nf tile particles comes into cpntact with· the end of the bolt shank 33, to 

restrict the retractjon of the closure member 26. As a result, the amnunt uf 

the space created b"etween the closure member 26 and the opening 25 is 

reduced, thereby achieving a reduction in the amount of supply of particles 

and -eompresscd air flowing through the valve. 

However, because the partition walls 29, 30 nf the co nvcntional 

valves arc made of rubber, they lose elasticity during the long-term use, and 

this results in a problem in that leakage of compressed air and particles is 

liable to be caused. 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 possible to obtain a required pressing force that pushes the closure 

member 26 onto the opening 25 if the partition wall 30 loses its elasticity. 

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 guarantee a horizontal movement of the metal pin 27. 
• ! 

Namely, when the supply of particles is terminated, the m~tal pi~ 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, since the closure member 26 which is 

fixed to the metal pin 27 does not properly 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 compress~d 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 lhc flow of 

contror air ro the second chamber 32 is suddenly litoppcd, there is another 

problem in that piuticles and compressed air arc cjcccccl from Lhc outlet port 

23. Namely, in the ahuvc cundicion, the dusurc mc111hc:r 2(1 is simply 
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abutted onto the opening 25 by the restoring force nf the partition walls 29, 

30, so that they arc easily retracted by the pressure of compressed air and 

· p-articlcs, thus resulting in leakage of the compressed air and partjcles. 

In view of the above described problems, it is a primary object of the 

present invention to provide a leakproof particle supply valv~ for use in a 

blasting apparatus which uses a piston and a biasing means instead of rubber 

partition walls. to avoid the deterioration of elasticity characlcristics, 

thereby preventing leakage of compressed air and particles. 

It is another object of the present invention to pro\lide-a particle 

supply valve equipped with a sliding wall fixed to a sliding member 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 provide a particle 

supply valve equipped with a bolt adjusting means for rcstticting the sliding 

range of the sliding member so as to control the amount of particles and 

compressed 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 main body, partition wall, sliding member, 

piston, and sliding wall arc ade of brass so that such clements can nlaintain 

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 

partition wall that lies inside· the second chamber to absorb the ab!!_tting 

impact of the piston against the partition wall in order to prevent damage to 

the closure member when the second chamber experiences a sudden rise in 

pressure. 

Disclosure of !he Invention 

In order to achicvt: the otijects slated abnve, a particle supply valve 
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for use in a blasting apparatus according to the present invention is 

charactcri:tcd .in that the valve comprises a valve body having an inside 

space; partition waJls for defining said inside space of sajd valve body into 

a first chamber and a second chamber; a parcicle inlet pore and u 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 said 

partjtion walls in a slidable manner, said sliding member having a first end 

portion positioned in the first chamber and a second end portion positioned 

in the second chamber; a closure member provided at the first end-portion of 

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 inlet 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 atmosph~ric pressure. 

Further, the particle supply valve for use in thf\ blasting apparatus 
I 

according to the present invention is characterized in that a slfdable wall is 

fixed to the sliding member 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 range of the sliding rnember 

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 valv&- body, 

partition wall, sliding member, piston and sliding wall are all made of brass. 

Further, the particle supply valve for use in the blasting apparatus 

according to the present invention is characterized in that the partition walls 

are provided with an absorption material for absorbing abutting impact ~ith 

!mid piston.-
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In summary, because the particle supply valve accnrdjng to the 

present invent jun docs nut use particion walls made nf rubber, it is possible 

to avoid structurally · the dercrioration of elasticity characteristics 

associaccd with such construction. As a result, the present invention 

pro"1des a particle supply valve which prevents leakage of particles and 

compressed air. 

Furthermore:, because the partition wall, sliding wall and piston 

enable the sliding member to maintain its sliding characteris.tics, it is 

possible to consistently carry out a proper sliding operation with...the sliding 

member. As a result, the closure member fixed to the sliding member can 

onsistcntly 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, because the biasing· means is constantly pushing the sliding 

member 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 

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 outlcr port. 

Moreover, because the sliding wall .of the particle supply valve 

according to the present invention is fixed to the sliding member inside the · 

-first chamber, it is possible to prevent particles from entering into the 

sliding surface between the penetration hole and the sliding member, tbu~ 

making it possible to maintain an airtight seal between the first chamber and 

the second chamber over a long pcrind of time. 

Moreover, by opernting the bole a<ljusting mean~ nf the particle supply 

vulvc according lo lhc prcsc1H- invc:ntion, it is pussiblc lC) adjust the amount 
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of particles and compressed air being supplied tu the nozzle oft he bins ting 

apparatus. 

Furthermore, because the valve main botly, partition wall, sliding 

member, piston and sliding wall of the particle supply valve according to the 

present invention arc made of brass, it is possible to maintain the original 

characteristics nf the valve over a long period of time. 

Moreover, because rhe partition wall of lhe particle supply valve 

according to the present invention is provided with a shock absorber to. 

absorb the impact of the piston against the partition wall, it iS-J>ossiblc to 

prevent the closure member from being damaged when the second chamber 

experiences a sudden rise in pressure. 

Brief Description of the DrawinM. 

Fig. 1 is a cross-sectional view which shows the condition in which an 

opening of one embodiment of a particle supply vaLvc according 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 opened; and 

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

valve. 

Detailed Description of the Preferred Embodiment 

With reference to the drawings, a detailed description of the pref~rred 

embodiment according lo 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·scct ional view of the same valve 

shnwn in Fig. l, in which the valve is shown in an opened state. 

A~ shown in Figs. 1 and 2, lhc particle 'upply valve h\l!i a main body 
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1 made of btass. The nudn body 1 i!i provided wirh an inlet' port 2 which 

allows particles and compr.cssed air to pass into chc \'alvc, un ouclcl pnrl 3 

which allows particles and compressed air to pass ouL tlf the valve, and " 

control air inlet/outl~t port 4 which allows control air to he supplied to and -released from the valve. 

Further, a brass parcicion wall 10 is provided inside chc main body 1 ai; . . 

an integral part thereof to partition the space inside the main body 1 into 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 .-control 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 pcnctrar_ion hole 11 formed 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 

closure member 6 is formed in the shape of a half sphere. The closure 

member 6 fixed to the sliding member 7 can be brought into contact with an 

opening 5 of the inlet port 2 in order to shut off the sup·pty of particles and 

compressed air flowing into the first chamber 15 of the valve. To 

a~complish this function, the closure member 6 is preferably formed to have 

a diameter that is larger than the diameter 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 thereof is in sliding contact with thC?.. inner 

circumferential wall surface of the first chamber 15. As a result, the 

sliding wall 9 makes it possible to separate the first chamber 15 into a first 

space which receives particles and compressed air and a second space which 

is kept free of particles am.I compressed ah.· 

Provided in the second chamber 16 is a brass piston R which i!i fixed 

to I he sliding member I. Tllc nuli:r circumferential surface nf the pistun 8 
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is in sliding contact with the inner circumferential ~urfacc nf the ~econd 

chamber 16. The outer circumferential surface of the piston 8 is widened 

to stabilize the sliding movement of the sliding member 7 and to provide a 

highly effective airright seal against the control air pressure in the second 

-chamber 16. Further, a hard rubber shock absorber 17 is provided on the 

wall surface 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 end 

portion of the sliding member 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 member 7. In particular, one 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 secured inside an 

annular fixing member 13 provided on the inner wall surface of the second 

chamber 16. Further, a bolt 14 is inserted through the 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 body 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 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 hamber 16, thereby causing the piston 8 to be pushed tow;ud the 

first chamber 15, and this in turn causes the sliding member 7 to slide to the 

left direction, whereby the closure member 6 is forced into the opening 5 ~o 

seal off the inlet port 2. 

On the other hantl, when particles and compressed au arc to be 

supplied to the nozzle, the cnnirol air in the second chamber 16 j.s released 

through the inlet/outlcl port 4 co dcprcssurizc the .!;ccon~_cham~~---~~!-



,, 

10 

thereby causing the pistQn 8 to retract in a dircctinn l<>warcl the second 

chambcT 16, and this in turn causes the sliding member 7 l<> slide In the right 
-

direction, whereby the closure member 6 is pulled out of the opcnjng 5 {i.e., 

the closure member 6 moves to the right direction in Fig. 2). As a result, 
' P,llrtU:les and compressed ·air first flow into the first chamber 15 from lhc 

inlet port 2 through the space created between the opening 5 and the closure 

member 6, and then flow out through the ourlet port 3 to be supplied to the 

nozzle. 

In this. connection, because the sliding wall 9 separates the first 

chamber 15 into a first space which receives particles and compressed air 

and a second space which is kept free of paJ:"ticlcs and compressed air, it is 

possible to prevent particles from entering into the sliding surface 

between the penetration hole 11 and the sliding memhlfI 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 thereof inside the second chamber 16, 

it is possible to reduce the distance between the left end of the. bolt 14 and 

the right end of the sliding member 7, and this distance defines the retraction 

distance of the: closure member 6. Namely, as shown in Fig. 2, when 

particles and compressed air are being supplied to the nozi;Ie, the left end of 

the bolt 14 is in contact with the right end of the sliding mctnber 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 turning the bolt 14 to adjust the protruding length of the end 

pottion thereof inside the scct>nd chamber 16. 

Furchermore, because the valve main body I, partition wall 10, sliding 

member 7, pjston 8 and sliding wall 9 arc made of brasi;, they have a higher 

hardness than the particles. As a result: rhc valve is imparted with 
·---

excellent anl i;ihrasion dwractcristics. 

lii1iiilf 
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Moreover, because the wall surface of 1 he part it inn wall 10 that lies 

inside the second chamber 16 is provided with the hard rubber shock 

absorber 17, it is possible to absorb the impacr of the piston 8 against the 

partition wall 10, and this makes it possible In prevent the closure member 

6 from being damaged .when the second chamhcr 16 experiences a sudden 

rise in pressure. 
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.. 
what is Claimed i~ 

1. A particle supply valve for use in a blu!>t ing i1pparatus, 

comprising: 

a valve main body having an inside space; 

partition walls for defining said inside space of said 

valve body into a first chamber and a second chamber; 

a particle inlet port and a particle outlet port both 

provided in said first chamber; 

a CO\ltrol air inlet/outlet port provided in said !recond 

chamber; 

a sliding member which passes said panition wall in a 

slidablc manner, sa~d 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 end portfon of said 

sliding member; 

a piston fixedly mounted to said sliding member in the 

second chamber; and· 

biasing means for ·pressing said closure member against 

said partielo inlet port, wherein said biasing means is adapted to. 

push said closure member against said particle inlet port to 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 

pressure. 

2. Tpe particle supply valve for use in the blasting 

apparatus as claimed in claim l. wh<'rcin " sli<l'.ng wall is 

fixed to said sliding member in s<ii.! first clwn: :'c:r. 

3. The particle supply v;1lvc for ~1sc in !he :-1a.s1ing 

'· <tpparatus as claimed in claim l or ~. wherein <: holf 
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adjusting means is further provided for restricting the 

movable range of said sliding member within rhc second 

chamber. 

4. The particle supply valve for use in the blasting 

I 1111111 11111111111 1111111 1111 · 
* C L M S * 

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

said valYc body, partition walls, slid.fog member, pifiton and 

sliding wall arc all formed of brass. 

5. The particle supply valve for use in the blasting 

apparatus as claimed in any one of claims 1 to 4, wherein 

said partition walls arc provided with an absorption material 

for absorbing abutting impact with said piston. 


