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Tjtle of the Invcati
PARTICLE SEPARATOR FOR USE IN BLASTING APPARATUS
iel the [nventjo .
o The present invention relatcs to a particle scparator for use in a
. blasting apparatus, and more particularly to a particle separator that
extracts ouly reusable:particles from a mixture of used particlcs“.‘i!n;l particle

dust which have been produced during a blasting process.

Background of the Art

' In blasting apparatuscs, particle separators have been used for the
purpose of recycling particles that havc been used during a blastmg process.
Namely, in the blasting proccss, somec of the pamclcs are crusked into
particlc dust. , Howevcr, in order to maintain a dcsired blasting
performance, it is necessary for the particles to maintain their prescrived
particle diameter. Therefore, it is necessary to provide a  particic
separator for removing such particle dust in order to reuse the particles.

In the conventional apparatuscs, a cyclone type particlc scparator has
been used as such particle separator. This particlc separator separates
reusable patticles from particle dust and the like by utilizing a rotating air
flow which produces a centrifugal force. This utilizcs the character that
particle dust has a rclatively small diameter rather than a prescribed particle
and thereforc the mass of the particle dust is smaller than that of the
reusable particles. _

In this connecction, Fig. 5 is a sidc view of such a cyclone type particle
scpar.uor and Fig. 6 is a tup plan vicw (Iu reof.

In the drawings, the selcrence numeral SO denotes a Separator
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container. In this separator container 50. there is provided with an inlet’

port S1 to allow a mixture of uscd particles and particle dust produced by a

blasting process to be sucked intq the inside of the separator comainer 50

_together with compresscd air.  Further, an cxhaust port 54 is provided ina

central portion of the scparator container 50 in such a manner that it passes
through the upper surfacc of the separator container 50.

Now, when the mixture of used particics and particle dust produced by
a blasting process arc sucked into the insidc of the separator containcr 50
together with compressed air through the inlet port 51, they fqrm-a rotating
flow that rotates in the direction indicated by the arrow 52. Then, due to
she relatively large mass of cach of such prescribed diameter reusable
particles and thc centrifugal force produced by such rotating flow, the
reusable pattiéles slowly move down toward the bottom of the separator
container 50 as they flow in the vicinity of the inner circumferential sidc
wall of the separator coatainer 50. Upon rcaching' the bottom of the:
separator container 50, the reusable particles are collected in a hopper zank:
55.

In this case, the unreusable particie dust flows morc toward the center
“of the separator container 50 due’ to their relatively small mass.

Conscquently, such small-mass particle dust gets sucked out of the

separator container 50 together with compressed air through the exhaust
port 54, and then fed to a dust collcctor. _

| In the drawing, a metal screen indicated by the numeral 53 is provided
for preventing peeled coating or bits of paint which have a relative large size
and has been discharged dﬁring the blasting process from being mixed into
the reusable particles. This is becausc there is a case that such peeled
coating or bits of paint falls inlo the hopper tank 55 without being
discharged from lhe cxhaust port 54.

lowever, because such convemional particle separators do not have
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- any obstructive member nsidc thc scparator conlainer for diffusing rhe
- mixture of reusable particles and parlicle dust, a mixture of large and small
mass particles and particle .dust is caused to flow in the vicinity o.f the inner
circumferential side wall of the separator container 50 when the particlc
separator is in actual operation, thus rendering such centrifugal separation

ineffective. _

Furthermore, it is not possible to achicve a sufficienf centrifugal
scparation with such conventional particle scparators because the mixture
of reusable particles and particle dust cither falls into the hoppet t;nk 55 or
is sucked out through the exhaust port 54 before the mixture has flowed
even halfway around the inside of the separator container 50. For thesc
_rcasOns'. there is a problem in that such conventional particle separators do
not pcrform an accyrate separation of reusable particles and particle dust.

Furthermore, if xelatively largé material such as peeled coating which
has been cxhansted‘ in the blasting process would cnter into the separator
container, the rotating air flow is disturbed. Inthe con'vcntional apparatus,
the centrifugal force required for the scparation process is obtained by the

stable rotating air flow, there is a problem in that such a disturbancc of the
- rotating air flow deteriorates stable scparation accuracy.
| Accordingly, it is an object of the present invention to provide a
particle scparator for use in a blasting apparatus hich can achicve a highly
accurate separation of particles by using a diffusion member instead of a
centrifugal force produced by the rotating flow, and thercby being able to

have high accuracy of separation and excellence in stable particle separation

accuracy.

isclosure of vention
In order to achieve the objoct stated abuve, a particle scparatar for

‘usc in a hlasung apparatus according to the preseat inveation comprises; a
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scparator container; ap intake pari for blowing rcusabic particles and

particlc dust obiaincd after the blasting into said separatar container; a

diffusion member for diffusing the reusable particles and particle dust, said
Jiffusion mcnaber including two more porous diffusion platcs which arc
laminated through a predeicrmind space therebetween; an exhaust port for
cxhausting the particle dust .and comprossed air; and a reusablc particle
accommodating tank disposed below the diffusion member.

Further, a particle separator for use in a blasting apparafus- according
to the present invention comprises; a scparator containcr; an intake port for
blowing reusable particles and particlc dust obrained after the blasting into
said separator container; a diffusion member for diffusing the rcusable
particles and particle dust, said diffusion member including two more
raotatable slit plates which arc laminated through a pfedctermind space

thexebetwccn, an exhaust purt for exhanstmg the pamclc dust and

comprcsSed air; and a reusable pamcle accommodating tank disposed below

the diffusion mcmher. ’ ' ‘

| In short, an extrcmely cffxcient dxft‘usmn of the mixture of reusable
partxclcs and part:cle dust can be created with a particle scparator according
to the present invention, thus making it possible to achieve highly accurate
scpa.rahon.

Furthecrmore, as the particle separator according to thc prescnt
invantit-?n ddcs not utilize a rotational air flow to generate a centrifugal
force, it is possible to maintain a stable particle separation accuracy.

Further, the particle scparator for use in the blasting apparatus
according to the prescnt invention is characterized in that said exhaust port
includes a first cxhﬁusx_ port for exhausting particlc dust which has not
passcd said diffusion member and compressed air. and a sccond cxhaust port

for xhausting particle dust which has passed said diffusinn member together

with compressed air.
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Further, the panic.lc sepezator for use in the blasting apparatus
according to the prescnt inventios is charactcrized in. that said 'ﬁrst.cxhaust
‘port is disposed so as to be upposed ta a particle recciving surface of said
diffusion member. _ |

Further, the paftic!; scparator for use in the blasting apparatus
according to the present invention is characterized in that said first cxhaust
port is disposed above thc particle rcceiving surface of the diffusion

member.

v

Further, the particle scparator 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 scparator for use in the blasting apparatus
according to the present invention is characterized in that said diffusion
member is constru;,ted $o as to be removable from the upper surface of the

scparator container.

jef jon of the Drawings

Fig. 1 is a side view of a particle separator for use in
an embodiment of a blasting apparatus according to the
present invention;

Fig. 2 is a top plan view of the particlc scparator
shown in Fig. 1; ' :

Fig.3is a pcrspectivé'view of a diffusion member of
the particle sef;arator shown in Fig. 1;

Fig. 4 is a perspective vicw or'.a diffusion member of
another embodiment of the parcicle scparator according to the
present invention;

Fig. 5 is a side view which shows A particle scparator

of & conventional cyclone type: and
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6
Fig. 6 is a top plah vicw of the particle scparhlu_r '

shown in Fig. 5.

 Detailed Descriptio he Prefer cd.E bodj
(First Embodiment) |

With reference to thc drawings, a detailcd description of a first
embodiment of a particle separator according to the present invention will
now be given below. |

In this conncctio:i, Fig. 1 is a cross-sectional side view of thc first
embodiment of the particle scparator 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 contaimer 3 arranged inside the hoﬁsing
container 2, and a hopper tank 4 arranged below the scparator container 3 to
collect reusable paréiclcs from the separator container 3.

Provided in an upper portion'of'the citcumfcréntial wall of the
scparator container 3 is an inlet port 6 which allows a mixture of rcusablc
particles and particle dust produced by a blastiﬁg operation to be fed
togFthcr with compressed air to the inside of the separator container 3. As
~ shown in Fig. 2, the inlct port 6 faccs toward the ceatral portion of the upper
section of the separator container 3. In this comnection, becausc the
present invention docs not utilize a rotating air flow, it is possiblc to
provide a plurality of inlet ports 6. .

Further, the top of the separator container 3 is provided with .an inner
cover 13 which has four _fir.ét cxhaust openings 7 formed therein.

Arranged on the inside of the separator 'éontaincr 3 is a diffusion
member 10. The Jiffusion mémbér 10 is supported by a stay 15 at a lower
portion thcreof. The diffusion mcember 10 can be removed from the

housing containe:r 2 by opening the outer cover J4 and the inner cover 13.

Th|s Sheet Has Been Replac

,I"“I"" I ll Ill | THIS SHEET HAS BEEN

REPLACED



| Furlh_cr, the diffusion .mcm'bcr 10 includes five civcular-shaped
punched metal diffusion plates 11a, lhlb, 1lc, 11d, 1le which arc spaced a
prescri-bcd distance from each other and a diffusion plate support mcmber 12
“which passcs through a ccntral portion of the respective diffusion plates 11a
- 11c to support the diffusion plates 11a- 11e. TFig. 3 is a perspective view
of the diffusion member 10. As shown in Fig. 3, the fivc diffusion platcs
11a - 1le are spaced an equal distance from each other in a layered
arrangement that is fixed to the diffusion plate support member 12.

In this conncction, the diameter of each hole of the Punched metal
diffusion plate is .set in accordance with the di#metcr of the rcusable
particles. For éxazixple, based on cxperiments carried out by the prescnt
inventor, it was dctermined that holes having a diameter of 3 mm are
preferzed for reusable particles having a diametcr of 0.8 mm.

Further, four second cxhaust Opcniﬁgs 8 are formed in the top of the
hopper tank 4 and a particle dischargc outlet 17 is provided at the bottom'nf
the hopper 4.

| Further, a delivery pipe S passes through the housing container 2 from
the left side 0of Fig. 1. One end thereof is connected to a blasting apparatus
(not shown) to rececive a mixture of rcusable particles and particle dust
together with compressed air, and the other end thercof is connected to the
inlet port 6 of the scparator container 3 to deliver such mixture of reusable
particles and particle dust to the insidc. of the separator container 3.
Fﬁrther, provided in the right side wall of the housing container 2 shown in
Fig. 1 is a dust exhaust port 18 which is connccted to an cxhaust pipe 19
which sends particle dust to a dust collector {not shown). _

Now, the operation scquence of the above-described first cmbodiment

~of the particle separator according to ihr; present invention will be given:
-below.

First, a mixtusc of rcusable particles and particle dust pmduccd by i
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blasting Opcra?iml. is dclivered to the inside of the scparator container 3
tog.cthcr wirﬁ compycssed air throngh the delivery pipe's. At the same time,
‘the dust collector (not shown) is activated tn creatc a negative pressure
inside the scparator container 3, and this causcs the mixture of rcusable
particles and partiblc dust entering the inside of the séparator container 3
from the inlet port 6 to strike the inner wall of the scparator container 3, the
bottom snrfacé of the inner cover 13 and the top surface of the uppermost
diffusion plate 11a at high velocity, thercby being disperscd over the top
surface (the particle reception surface) of the diffusion plate 11a. At this
time, because the particle dust has a smallcr mass than the reusable particles,
‘the particle dust gets sucked out of the separator container 3 through the
first exhaust openings 7 and passes through the upper space defined between
the upper surface of the scparator container 3 and the bottom surface of the
outer cover 14 of the housing container 2, and they are discharged from the
dust exhaust poi't_l,s to the dust collector via the cxhaust pipc 19.

At this point, the more massivc reusable particles and the particle dust
that does not get sucked out through the first exhaust openings 7 pass
through the puﬁched holcs in-the diffusion plate 11a and fall onto and strike
onto the top of the diffusion plate 11b to be dispersed. At this time, any .
relatively low mass particle dust that is present will be sucked upwards
again to pass through the punched holes in the diffusion platc 11a and out of
the first exRaust openings 7. Then, the reusable particles and particle dust
that have fallen onto the diffusion plate 11c through the punched holes of
the diffusion plate 11b are separated again in the same manncr described |
above. |

This process continues uatil the reusable particles and the remaining
particle dust pass through the punched holes i_n the bottommost diffusion
plate llc at which point they fall into the hopper tank 4. At this time, any.

rclatively luw mass parm,h, dust that is still present is sucked up through the
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second exhaust Opcning;\; 8 and .thc space defined between the vurside walls

of the scparator container 3 and the inside walls of the huusin_g.cumait.lcr 2,
‘and then they arc ischarged through the dust exhaust port 18,
- ‘Now, as was described for the present embodiment, in addition ro the
first exhaust openings 7, thc scparator 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 cxpelled
out through the dust exhaust port 18. Asa result, the particle separator 1
has an additional step for removing the particlc dust. This prevents any
particle dust from being mixed with the reusable particlcs, which is
advantagcous to achieve a highly accurate separation.

Furthermore, in the present embodiment of the particle scparator
according to the prescnt invention, the first exhaust openings 7 arc arranged
$0 as to face with the top surface of the uppermost diffusion plate 11a (the
particle reception surface) of the diffusion member 10. As a result, it
| ; bccomes possible to casily suck out the particle dust diffused by the

diffusion member 10, thus enabling the present invention to achicve a high
scparation accuracy. '

Furthermore, in the present embodiment of the particle separator
according to the present invention, fhe first exhaust openings 7 arc arfangcd
above the top surface of the uppermost diffusion plate 11a (the particle
reception surface) of the diffusion xﬁcmbcr 10. As a result, it is possible to
prevent the largc-méss rcusable particles from being sucked out through the
first cxhaust openings 7, and this enables the preéent invention to achieve an
even higher scparation accurﬁcy.

Furthermore, in the prescnt cmbodiment of the particle eparator
according to lﬁe prcsdnt invention, the sccond cxhaust oﬁenings 8 arc
additionally arranged in the top of the hopper tank 4 in which the rcnsubl.c

particles arc reccived.  As a rvesult, it is alvo possible Lu'prc-u:m lhc
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targe-mass reusable pﬁrlidcx’ (rom hcing sucked nut Yhmugh the %éond
exhaust opcnings 8, and thxs cnablcs the present chuImn to ¢IChlch ancven
h1ghcr scparation accuracy.

Furthermore, in the prescnt cmbndimém of thc particle scparator
according to the prcsent invention, the diffusion member 10 can be casily
removed from the separator container 3 and the housing éontaincr 2 by
opening the outer cover 14 and the inner cover 13. As a gresult, it is
possible casily remove the relatively large bits of pecled paint that remainion

the tops of the diffusion plates 11a - 11e. _ oo

(Second Embodiment)

Fig. 4 is a perspective view of a second embodiment of a diffusion
mcmber 40 of a particlc separator according to the present-invention. In '
this regard, the diffusion member. 40 is interchangeable vn'rith the above-
described diffusion member 10 of the first embodiment of the particle
separator according to the prescnt invention. Nam'ely-,- in contrast with the
diffusion member 10 of the first embodiment of the paﬁicie separator which
utilizes five punched metal diffusion plates having a pluxali.ty of holes, the
diffusion member 40 of the sccond em-bodimcnt of the particle separator
utilizcs an equally spaced laycred arrangement of five diffusion plates 41a -
41ec having a plurality of slits formed therein. As shown in Fig. 4, each slit
plate is rofatably supported by 2 diffusion blate.support member 42.

Now, in the arran.gcmcm shown in Fig. 4, the slits of adjacent
diffusion plates are out of alignment with each other. In this casc, such an
arrangement facilitates diffusion of the mi)cturc of reusable particles and
particle dust, which leads to increased amount of waste material sucked out
through the first cxhaust openings 7. Howeer, if too much diffusion is
created, some of the rcusable particles may be mixed into the waste lllcli.t:l:ldl

For this recason, it may be necessac to lm\nr u v du'rcb o!‘dlﬂusmn cn. m,d
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by the diffusion member 40.
- In this conncction, it is possible to adjust lhc.'dcgrcc' of diffusion
cniatcd by the diffusion member 40 by rotating one ov more of the diffusion
plates 41a - 41¢ ro change the dircction of the slits thercof with respect to
the slits of adjacent diffusion platecs. For cxample, it is possible to rotate
.thc threc diffusion plates 41a - 41c¢ in order to align the slits of the diffusion
plates 41a - 41c with cach other. If this is done, the mixture of rcusable
particies and pariiclc dust will'eaSily pass through the slits of the first three
diffusion plates 41a - 41c and then become violently diffused at the diffusion
plates 41d and 41¢ which are located rclatively far from the first exhaust
openings 7. As a result, it is possible to prevent the reusable particles from
being sucked out through the first exhaust openings 7.

. Thus, by simply rotating one or more of the diffusion plates 41a - 41¢,
a uscr of the particle separator accoxdmg to the second embodiment of the
present invention can adjust tae degree of diffusion created by the diffusion.
mcmber 40 in order to prevent rocusable partlcles from being cxpelied to thc

dust collector.
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What is Clajmed js: '
1. A"particlc scparator for use in a biasting apparatus,

‘comprising:
- a scparalor container;

an intake port for blowing rcusable particles and
particle dust obtained after the blasting into said separator
container; - | |

a diffusion member for diffusing the rcusable particles
and particle dust, said diffusion member including two more
porous diffusion plat.es which are lami_nated through a .
predetermind space thcrebctwcch;

an exhaust port for exhausting the particle dust and
compressed air; and | |

a reusable particle accommodating t_ank'diSposcd below
the diffusion membder.
2. - A particlc separator for use in a blasting api:aratus,
comprising:

a scparator 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 spacc therebetween, ‘ ' .

an cxhaust port for exhausting the purticle dust and | Illllll TR

compressed air; and

a rcusable particle accommodatmg tank disposcd bclOw

the diffusion member.
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3.  The particle separator for usc in the lylﬁsting appufalus
as claimed in any onc¢ of claims 1 to 2, whcr.(:-.in -
said exhaust port includcs a first exhaust puxt fnf_ cxhausting
‘particie dust which has not passed sajd diffusion member and
compressed air, and a second cxhaﬁsx port for cxhaustihg
particle dust which has passed said diffusion member together
with compresscd air.
4.  The particlc separator for use in the blasting apparatus as
claimed in claim 3, wherein said first exhaust port is
disposcd so as to be opposed to a particle receeiving surface
of said diffusion member. |
5.  The particle separator for use in the blasting apparatus as
claimed in claim 4, whercin said first exhavst port is disposed
above the par.ticlé receiving surface of the diffusion member.
6.  The particle separator for use in the blasting apparatus as
claimed in claim 4, wherein said sccond exhaust port is
disposcd above the reusable particle accommodating tank.

« 7.  The particle separator for usc in the blasting apparatus as
claimed in claim 1 or 2, wherein said diffusion member is
constructed so as to be removabie from the upper surface of

the scparator container.

o
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