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Title uf the Invention 

PARTICLE SEPARATOR FOR USE IN BLAS1"£NG APPARATUS 

field of the Invention 

• The prGsent invention relates to a particle separator for use in a 

blasting apparatus, and more particularly to a particie separator _lhat 

extracts only reusable:particlcs from a mixture of used pa:rticlcund particle . 
dust which have been produced during a blasting process. 

Background of th~ Art 

In blasting apparatuses, particle separators have been used for the 

purpose of recycling particles that have been used during a blasting process. 
f 

Namely, in the blasting process, some of the particles, arc crushed into 

particle dust. 1 However, in order to maintain a desired blasting 

performance, it is necessary for tho particles to maintain their prescribed 

particle diamet~r. Thcxcforc, it is necessary to provide a particle 

separator for removing such particle dust in order to reuse the particles. 

In the conventional apparatuses, a cyclone type particle &cparator has _ 

been used as such particle separator. This particle separator separates 

reusable particles from particle dust and the like by utilizing a rotating air 

flow which produces a centrifugal force. 'fhis utilizes the character that 

particle dust has a relatively small diamct~r rather than a prescribed particle 

and therefore the mass of chc particle dust is smaller than that of the 

reusable:: particles. 

In this connection, f"ig. S i~ a ~idc view uf such a cyclone type paniclc: 

separator, and Fig.<> is u IU}l plan vie,,. lht~renl. 
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container. tn this separator cu1Haincr 50. there is provided .with an inlet' 

port 51 10 allow a mixture of used particles antl partide dust produced by a 

blasting proces~ to be sucked intq the inside of the separator container SO 

_together with compressed air. Further, an cxhaus1 port 54 is provided in a 

central portion of the separator container 50 in such a manner that it passus 

through the upper surface of the separator container 50. 

Now, when the a;aixture of used particles and particle dust produced by 

a blasting process arc sucked into the inside of the separator containg 50 

together with comprcSled air through the inlet port 51, they farm a rotating 

flow that rotates in the direction indicated by the arrow 52. Then, due to 

tthe relatively large mass of each of such prescribed diamctcsr reusable 

particles and the centrifugal force produced by such rotating flow. the 

reusable particles slowl~ move down toward the bottom of the s"parator 
... 

container SO as they flow in the vicinity of the inner circumferential side 

wall of the separator container SO. Upon r~aching' the bottom of thc1 

separator COJ:\tainct _SO, the reusable particles are collected in a hopper tank. . . . 
SS. 

In this case, the unreusabte particle dust flows more toward the center 

of the separator container SO due · to their relativ~ly small mass. 

Consequently, such small-mass particle dust gets. sucked 011t of the 

separator container SO together with compressed air through the exhaust 

pott 54. &Bd then fed to a dust collector. 

In the drawing, a metal screen indicated by the numeral S3 is provided 

for preventing peeled coating or bits of paint which have a relative large size 

and has been discharged during the blasting process ftom being mixed intu 

the reusable particles. 'fhis is because !here is a case that such peeled 

coating or bits of paint falls intn the: hopper tank 55 without being 

discharged fr<>m the cxhaus1 port 54. 

However, because such convcnlilrn:1l particle scpan1tors rlu tint have 
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any obsuuctivc mcmher in!>i<.lc the separator container for diHusing rhc: 
-

mixture of reusable particles and particle dust, a mixcurc of large: <rnd small 

mass particles an<l particle dust is caused to flow in the vicinity or the inner 

circuinfcrcntial side wall of the separator container 50 when the particle 

scparalor is in.actual operation, thus rendering such centrifugal separation 

ineffective. 

Furthermore, it is not possible to achJcve a sufficient centrifugal 

separation with such conventional parciclc separators because the mixture 

of reusable particles and particle dust either falls into th·c hopptr tank 55 or 

is sucked out through .the exhaust port 54 before the mixture has flowed 

even halfway around the inside of the separator container SO. For these 

reasons, there is a problem in that such conventional particle separators do 

not perform an accqrate separation of reusable particles and particle dust. 

furthermore, if relatively large material such as peeled coating which 
r 

has been exhausted in the bla~uing process would enter into rhe separator 
I 

container, the rotating air flow is disturbed. In the conventional apparatus, 

the centrifugal force rcquirsd 'for the separation proi;css is obtained by the 

stable rotating air flow, there is a problem in that such a disturbance of the 

rotating air flow deteriorates stable separation accutacy. 

Accordingly, it is an object of the present invention to provide a 

particle separator for use in a blasting apparatus hich can achieve a highly 

accurate separation of particles by using a diffusion member instead of a 

centrifugal force produced by the rotating flow, and thereby being able to 

have high accuracy of separation and excellence in stable particle separation 

accuracy. 

Disclosure of the Invention 

ln l>tdcr to achieve the objcc·l stated above, a particle; scpurnror for 

use in a hhuning apparatus according lll the present invcotioo comprises; :1 
~~~~~~~~~~--, 
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separator containe•·; an intake pon for blnwing reusable particles and 

particle dusl nbtaincd after the blasting inco said separator container; a 

diffusion member for diffusing the reusable particles and particle dust, said -
diffusion member including two more porous diffusion plates which arc 

laminated through a prede1cnn'ind space therebetwcen; an exhaust porl for 

exhausting the particle dust and compressed air; and a reu~ablc particle 

accommodating tank disposed. below the diffusion me~ber. 

Further. a particle separator for use in a blasting apparatus. ~ccorcfing 

to the pl'cscnt invcntfon comprises; _a separator container; an intake port for 

blowing reusable particles and particle dust obtained after the blasting jnto 

said separator container; a diffusion member for diffusing the reusable 

particles and particle dust, said diffusion member including two more 

rotatable slit plates which are ·laminated through a pre:dctermind space 

thcrcbctwccn; an exhaust port for ~xhaus.ting the particle dust and 
I · . I 

compressed air; and a reusable particle accommoda~ing tank disposed below. 
' 

the diffusion member. 

In short, an extremely efficient diffusion of the mixture of reusable 

particles and particle dust can be created with a particle separator according 

to the ·ptescnt invention, thus making it possible to achic\fc highly accurate 

separation. 

Furthermore, as the particle separator according to the present 

invcnti~n d'Ocs not utilize a rotational air flow to generate a centrifugal 

force, it is possible to maintain a stable putic\c separation accuracy. 

Further, the particle separator for use in the blasting apparatus 

according to the present invention is characterized in that said exhaust port 

includes a first exhaust port for exbausting particle dust which has not 

passed said diffusion membcf 1.md compressed air. and a sccfrnd exhaust pnrt 
. "·· 

for xhaustiug particle dust which has passed s•lid diffusinn member logcthcr 

with cumprcs?otcd .iir. 

VTHIS SHEET HAS BEEN 
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Further, the pan iclc scp:~:atnr for use in the blast inp, i1pparu1 us 

according tn the present invcntio:: is characterized in that suid ·iirst exhaust 

port is disposed so as ~o be oppo~ed to a particle receiving surface of said 

_9iffusion member. 

Further, the particle scpa!MOr for use in the blasting ap·parat us 

according to the present invention is characterized ~n that said first c"haust 

port is disposed above. the par1icle receiving surface of the diffusion 

member. 

Further, the particle separator for use in the blasting apparatus 

according to the present invention is characterized in that said second 

exhaust port is disposed above the reusable particle accommodating tank. 

Further, the particle separator for use in the blasting apparatus 

according to the present invention is characterized in that said diffusion 
. . 

member is constructed so as to be removable from the upper surface of the 

separ,ator container. 

Brief Description of the Drawinf!S 

Fig. 1 is a side view of a particle separator for use in 

an embodiment of a blast-ing apparatus according to the 

present invention; 

Fig. 2 is a top plan view of the particle separator 

shown in Pig. l; 

Fig. 3 is a perspective view of a diffusion member of 

chc particle separator shown in Fig. l; 

Fig. 4 is a perspective view oi a diffusion member of 

another embodjmcnt of the paniclc separator according to the 

present invemion; 

Fig. 5 is a side view .l.\'hich s::..,wo; a pluticlc i;cparalnr 

nf .c1 cunvcntion;il cyclone rype: :ua: 
--~---
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Pig. 6 is a rop plan view of !he paniclc separator · 

shown in F!g. S. 

£tetailed Description of the Preferred Embodiment§. 

(First Embodiment) 

Wirh reference to ·the drawings, a detailed description of a firsr 

embodiment of a particle separator according to the present invention will 

now be give.n below. 
. -

In this conncction1 Fig. 1 is a cross-sectional side vic.w of the first 

embodiment of the partfolc separator according' to the present invention, and 

Fig. 2 is a top plan view thereof. As shown in these figures, the particle 

separator 1 includes a cylindrically shaped housing container 2, a 

cylindrically shaped separator container 3 arranged inside the housing 

container 2, and a hopper tank 4 arranged below the separator container 3 to 

collect reusable particles from the separator container 3. 

Provided in an upper portion of the circumferential wall of the 

separator container 3 is an inlet port 6 which allows a mixture of reusable 

paiticles and particle dust produced by a blasting operation to be fed 

together with compressed air to the inside.of tbs separatol' container 3. As 

shown in Fig. 2, the inlet port 6 faces toward the central portion of the upper 

section of the separator container 3. In this connection, because the 

present invention docs not utilize a totating air flow, it is possible to 

provide a plutality of inlet ports 6. 

Further, the top of the separator container 3 is provided with an inner 

cover 13 which has four first cxhauH openings 7 formed therein. 

Arranged on the inside of tht separator container 3 is u diffusion 

member 10. The diCfusion member 10 is supported by a scuy 15 al a lower 

portion thereof. The diffusion member 10 can be removed from tile 
~ . 

bnusing cnnlaine1 2 by opening the ou1cr cn"cr J 4 and the inner cover I]. 

This Sheet Has Been Replaced 
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Further, the diffusion member 10 includes five circul:1r-sh;ipcd 

punched metal diffusion plates JI~. lib, llc, lld, llc which c:1rc sp<•ccd a 

prescribed distance from each other anti a diffusion plate support member 12 

.. which passes through a central portion of ihc rcspecrivc diffusion plates 11 a 

• llc to support the diffusion plate.s lla - lle. fig. 3 is a perspeclivc view 

of the diffusion member 10. As shown in Fig. 3, tbc five diffusion ph1tc.s 

lla· - 1 le are spaced an equal distance from each other in a layered 

arrangement that is fixed to the diffusion plate support member 1_2. -

. 

In this connection, the diameter of each hole of the ·p-unched metal 

diffusion plate is .set in accordance with the diameter of the reusable 

particles. For example, based on experiments carried out by the present 

jnvcntor, it was determined that holes having a diameter of· 3 mm arc 

preferred for reusable particles having a diameter of 0.8 mm. 

Further, four second exhaust openings 8 arc formed in the top of the 
i 

hopper tank 4 and a particle discharge outlet 17 is provided at the bottom of 
I . 

the hopper 4 . 

Further, a dcliv~ry pipe S passes rhrough tbc housing container 2 from 

the left side of Pig. 1. One end thereof is connected to a blasting apparatus 

(not shown) to receive a mixture of reusable particles and particle dust 

together with compressed air, and the other end thereof is connected to the 

inlet port 6 of the separator contailler 3 to deliver such mixt~rc of reusable. 

particles and particle dust to the iusidc of the separator container 3. 

Further, provided in the right side wall of the housing container 2 shown in 

Fig. 1 is a dust exhaust port 18 which is connected to an cxhaus.t pipe 19 

which se·nds particle dust to a dust" collector {not shown). 

Now, the operation sequence of the above-described first cmbpdimcnt 

uf the particle separator according rn 1bc present invention will be given· 

below. 

Finu, a mix1urc nf rcustihlc p;arliclcs tmd p~uticlc dust produced hy" 

i·: 
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blasting operatio11 is delivered to thl' inside of the sc1>ara1or co~taincr 3 

together wirh compressed air rnroug11 the delivery pipe~. At the s;1mc.timc, 

the dust collector {not shown) is activated tn create a negative prcssl!rc 

inside the separator container 3, and thi!\ causes the mixture of reusable 

particles and particle dust entering the inside of the separator container 3 

from the inlet port 6 to strike the inner wall of rhe separator container 3, the 

bottom surface of the inner cover 13 and the top surface of the upp.crmost 

diffusion plate 1 la at high velocity, thereby bcring dispersed over the top 

surface (the particle reception surface) of the diffusion plate ila. At this 

timc7 because the particle dust has a smaller mass than the; reusable particles, 

. the particle dust gets sucked out of the separator conlainer 3 through the 

first exhaust openings 7 and passes through the upper space defined between 

tho upper surface of the separator container 3 and the bottom surface of the 

outer cover 14 of the housing container 2, and they arc discharged from the 

dust exhaust port 1,8 to the dust collector via the exhaust pipe 19. 

At this point, the more massive reusable particles and ·the particle dust 

that docs not get sucked out through the first exhaust openings 1 pass . 
through the punched hol~s in· the diffusion plate lla and fall onto and strike 

onto the top of the diffusion plate llb to be dispersed. ·At this rime, any 

relatively low mass particle dust that is present will be sucked upwards .. 

again to pass through the punched holes in the diffusion plate 1 la and out of 

the first cxllaust openings 7. Then, the reusable particles and particle dust 

that ba,,e fallen onto the diffusion plate llc through the punched holes of 

the diffusion plate 1 lb are separated again in the same manner described 

above. 

This process continues until. the reusable particle~ and t11c remaining 

parricle dust pa~s 1hrough rhc punc~_ed lmles i_n lbc bo1tommns1 .• cJiffusinn 

plate 1 lc, ac whicb point they foll into the boptl<_·r tank '1. At this 1 imc~, any 

rclutivel)• lnw mm~s part?clc dust thal is .still prcsc:nr is sucked~,; t,h.rnugh the 
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second exhaust openings R and the space uefinec.I between the oursidc walls 

of the separator container 3 and the inside walls of ~he housing container 2, 

and then they arc ischargcd througb the dust exhaust port lS. 

Now, as was described for the present embodiment, in addition ro the 

first exhaust openings 7, the separator container 3 is provided with the 

second exhaust openings 8 to llow the particle dust and compressed air that 

have passed through the diffusion member 10 to be sucked up and expelled 

out through the dust exhaust port 18. As a result, the particle.separaTor 1 

has an additional step for removing the particle dust. This prevents any 

particle dust from being mixed with the reusable particles, which is 

advantageous to achieve a highly accurate separation. 

Putthermore, in the present embodiment of the particle separator 

according to the present invention, the first exhaust openings 7 arc arranged 

so as to face with the top surfac~ of the uppermost diffusion plate 1 la (the 

partjele reception surface) of the diffusion member 10. As a result, it 

becomes possible to easily suck out the particle dust diffused by the 

diffusion member 10, thus enabling the present invention to achieve a high 

separation accuracy. 

Furthermore, in the present embodiment of the particle separator 

according ~o the present invention, the first exhaust openings 7 arc arranged 

above the top surface of the uppermost diffusion plate 1 la (the particle 

reception sutface) of the diffusion member 10. As a result, it is possible to 

prevent the large-mass reusable particles from being sucked out through the 

first exhaust openings 7, and this enables the present invention to achic,,c an 

even higher separation accuracy. 

Furchermorc, in the present embodiment of the particle cparator 

according to lhe present invcntiun, the second exhaust <>peningH 8 arc 

additionally arranged in the top nf 1hc hnppcr tank 4 in which the reusable 

!Hllticlcs arc rc1..dvcd. l\:s a rnsuh, ii is :L!o;o 1uu;siblc tu prevent the 

THtS SHEET HAS BEEN 
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large~mass rei1sabtc particles frnm being S\!Ckcd 9ut ·through the s~cc>nd 

exhaust ~pcnings 8, and thi~ enables 1hc present inveulinn [O achieve an even 

higher separation accuracy. -
Furthermore, in the present c1nbodiment of the par.Hele separator 

according to the present invention, the diffusion member 10 can be easily 

removed from the separator container 3 and the housing container 2 by 

opening the outer cover 14 and the inner cover 13. As a result, it is 

possible easily remove the relatively large bits of peeled paint that r~mainon 

the tops of the diffusion plates l la - 1 le. 

(Second Embodiment) 

Fig. 4 is a perspective view of a second embodiment of a diffusion 

member 40 of a particle separator according to the prcsent·invcntion. In 

this regard, the diffusion member. 40 is interchangeable with the above-, 

described diffusion member 10 of the first embodimei>t of the particle 
I 

separator accotding to the present invention. Namely·; in contrast with the 

d.iffusion member 10 of the first embodimGnt of the particle separator which 

utilizes five punched metal diffusion plates having a plurality of holes, the 

diffusion member 40 of the second embodiment of the particle separator 

utilizes an equally spaced layered arrangement of five diffusiQD plates 4la -

4le having a plurality of slits formed ther~in. As shown in Fig" 4, each slil 

plate is rofitably supported by a diffusion plare support member 42. 

Now, in the arrangement shown in Fig. 4, the slits of· adjacent 

diffusion plates are out of alignment with each other. In this case, such an 

arrangement facilitates diffusion or !he mixture of reusable particles and . . ... 
. . 

particle dust, which leads to increased amnunt of waste material suc~cd oul 

through Ute first exhaust openings 7; Huwe·. er> if t<H> m~C-h diffusion is 
. ... :.~·~!~ 

creaccd, some of the rc·usable particlci; mit)' he mi:"<cci inrn the wnstc material. 

J~ut this rctlson. it ma1.· be nccci;sal'\ to lllwcr lb.: c.1c1•ree ot diffusion crcalcd . . .. . ..... . 

.· 
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hy \he diffusion member 40. 

In rhis cunncction. it is possible ro adjusr the degree of diffusion· 

cr:uted by the diffusion member 40 bJ rotating one (lf more of the diffusion 

plates 4 la - 41e ro change the direction nf the slits rhercof with respect to 

the slilt; of adjacent diffusiun plates. For example, it is i>osi;ible to rotate 

the three diffusion plates 41a - 4lc in order to align the slirs of the diffusion 

plates 4la - 41c with each other. If this is done, the mixture of reusable 

particles and particle dust will easily pass through the slits of the f~rst three 

diffusion plates 4la - 4lc and then become violently diffused at the diffusion 

plates 41d and 4le which arc located rclati\fely far from the first exhaust 

openings 7. As a result, it is possible to prevent the reusable particles from 

being sucked nut through the first exhaust openings 7 . 

. Thus, by simply rotating one or mor.c of the diffusion plates 41a - 4lc, 

a user of the particle separator according to the second embodiment of the 
l 

present invention can adjust t.1e degree of diffusion created by the diffusion. 

member 40 in order to prevent rcussble particles from being expelled to the 

dust collector. 

THtS SHEET HAS BEEN 
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What is Claimed ii;: 

1. A particle separator for use in a blasting apparatus, 

comprising: 

- a separator container; 

an intake port for blowing reusable particles and 

particle dust obtained after the blasting into said separator 

container; 

. a diffusion member for diffusing the reusable particles 

and particle dust, said diffusion member including two more 

porous diffusion plates which arc laminated through a • 

prcdctermind space therebctwccn; 

an exhaust port for exhausting the particle dust and 

compressed air; and 

a reusable particle accommodating tank disposed below 
I 

the diffusion member. 

' 2. A particle separator for use in a blasting apparatus, 

comprising: 

a separator container; 

an intake port for blowing reusable particles and 

particle dust obtained after the blasting into said separator 

container; 

a diffusion member for diffusing the reusable ·particles 

and particle dust, said diffusion member including two 

more rotatable slit plates which arc laminated through a 

predetermind space therebetween; 

an exhaust port for exhausting the particle dust and ·· 

compressed air; and 

u reusable particle accommodating tank disposed bdow 

the diffusion member. 

111111, 1111~ 11~111111111111 
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3. The 1>atticlc separatur for ui;e in the blasting apparatus 

as claimed in any one of claims l 10 2, wherein 

said exhaust p_ort includes a first cxha:ust pun for exhausting 

parti9lc dust which has nnt passed said diffusion member and 

compressed air, and a second c;xhausl port for exhausting 

particle dust which has passed said diffusion member together 

with compressed air. 

4. The pa.rticlc separator for u:te in the blasting apparatus as 

claimed in claim 3, wherein said first exhaust po rt is 

disposed so as to be opposed to a partjclc receiving surface 

of said diffusion member. 

S. The particle separator for use in the blasting apparatus as 

claimed in cl~im 4, wherein s~id first exhaust port is disposed 

above the particle receiving surface of the diffusion member. 

6. The paitictc separator for use in the blasting apparatus as 

claimed in claim 4. wherein said second exhaust port is 

disposed above the reusable particle accommodating tank. 

• 7. The particle separator for use in the blasting apparatus as 

claimed in claim 1 or 2, wherein said diffusion member is 

constructed so as to be removable from the upper suiface of 

the scpatator container. 
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