1 SPONGE BLASTI NG APPARATUS AND SPONGE BLASTI NG METHOD BACKGROUND OF THE
| NVENTION Field of the Invention 5 The present invention relates to a
sponge bl asting apparatus which jets against a work a blasting medi um of
sponge fragnments formed of abrasives stuck within a porous elastic body,
and t hereby roughens the surface of the mgék to prepare it for further
machi ni ng, and a sponge bl asti ng net hod. scription of the Related Art 10
When a painted wall surface is to be repainted, blasting is carried out as
a preparat or SPONGEBIASTING APRARATRES wiND SPONGE BUASTINGe
coated surface and thereby to nmake Lﬁﬂﬂﬁf to be repainted. Such blasting
has been traditionally acconplished Dand as the bl asting nedi um
as described in Japanese Patent Application Laid-Open No. 9-109029 and

el sewhere. 15 Sand blasting is a process b mhrch a sand-containing air
jet blown out of a nozzle aBAGKGREWS THE BNENAT agai nst the

pai nted surface, and the palnted coat of t he surface I's ground off with
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probl ens, € So- |ng came to be 25 known, which uses as
t he bl asting nedi um sponge fragnents formed of abrasives stuck within a

por ous el a;t I C. body i EX'E_ Q ! gﬁonge bl asti ng, when the sponge bl asting
medi um bl o 0 ith a high speed air jet is caused to hit
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cont ai ned abrasives directly hit the painted surface at high 2 _speed. In
this way, PrPaenstep tegainddheces of thauwall audacecravghen ths copted suefaes andk i ng.

thereby to make it ready to be repainted.

Such blasting has been traditionally accomplished by using sand as the blasting
medium as described in Japanese Patent Application Laid-Open No. 9-109029 and elsewhere.,
15  Sand blasting is a process by which a sand-containing air jet blown out of a nozzle at
high speed is caused to hit against the painted surface, and the painted coat of the surface
is ground off with the impact of the blast to roughen the surface.
However, since the blasting medium bounce off with a strong force in a sand
blasting process, it entails a problem of the scattering of fine dust. Moreover, the
20  operator who manipulates the nozzle has to wear heavy clothes to protect oneself against
the blasting medium bouncing off with a strong force, and accordingly cannot move
flexibly. Furthermore, since the operator’s field of view is blurred by the scattering dust,
it is difficult for him to accomplish his task in uniform quality.
With a view to solving these problems, the so-called sponge blasting came to be
25  known, which uses as the blasting medium sponge fragments formed of abrasives stuck
within a porous elastic body.
By this sponge blasting, when the sponge blasting medium blown out of a
nozzle with a high speed air jet is caused to hit against the painted surface, the blasting

medium becomes flat and the contained abrasives directly hit the painted surface at high



There also is an advantage that fine dust, which would otherwise drift in
the air, is sucked into the sponge fragnents, and accordingly the dust
scattering can be reduced. Sponge blasting has a further advantage that,
as the repulsive force is also absorbed by 5 the sponge fragnents, the
bounci ng of f of the blasting nediumis dr?natically reduced, and
accordingly the operator who mani pul ates The nozzl e need not wear so heavy
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An object of the present invention, attempted in view of these circumstances, is

to provide a sponge blasting apparatus and a sponge blasting method which enable a
20  blasting medium to be efficiently recovered, sorted and reused and make it possible to
automatically assess the remaining functional life of the blasting medium.
In order to achieve the object stated above, according to a first aspect of the
invention, there is provided a sponge blasting apparatus which jets against a work a
blasting medium of a sponge fragment formed of abrasives stuck within a porous elastic
25  body out of a nozzle and grinds the work, comprising a recovering unit which sucks and
recovers the blasting medium jetted out of the nozzle; a sorting unit which sorts the
blasting medium sucked and recovered by the recovering unit into a reusable blasting
medium and an unreusable blasting medium; a blower which gives a sucking force to the
recovering unit via the sorting unit; a dust collector which removes dust from the exhaust
30  air discharged from the sorting unit with the sucking force of the blower; a picking-apart
unit which picks apart the reusable blasting medium sorted by the sorting unit; a



bl asti ng nedi um pi cked apart by the picking-apart unit is inputted, changes
over the two tanks between each other to continuously feed the nozzle with
the blasting nmedium deposited in the tanks; and a carrier which carries to
t he continuous feeder the reusable 5 blasting nmediumsorted by the sorting
unit. According to a first aspect of the énvention, the recovering unit,
the sorting unit, the dust collector and"the blower are linked in series;
nanely, the sucking force of the blower is transmtted to the recovering
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Meanwhile, the exhaust air discharged from the sorting unit with the sucking

20  force of the blower is cleared of the fine dust of the blasting medium and other kinds of
dust contained in the exhaust air by passing the dust collector and discharged into the
atmosphere. Therefore, the working environment is significantly improved.

Further according to the invention, part of the blasting medium picked apart by
the picking-apart unit is taken out, the particle size of the abrasives, the unit volume and

25  mass of the blasting medium or the projection area of the blasting medium are measured,
and blast operation is stopped before a certain level is reached.

Also by using the sponge blasting apparatus according to the first aspect of the
invention, it is preferable to acquire for each type of blasting medium the optimal data of
the pressures in the reservoir tanks of the continuous feeder when a fixed quantity of the

30  blasting medium is jetted out of the nozzle, the suction pressure at the time of sucking
and recovering the blasting medium by the blower, the negative pressure in the sorting

unit, and the air pressure and flow rate of the blower, and automatically select the



setpoints of the pressure and flowrate in each unit to exercise such
control that optinmal operation is achieved with the inputting of m ninal
conditions at the time of blasting wth the blasting nedium Further
according to the invention, the picking-apart unit is provided with 5
rotary vanes which pick apart by being rojated the reusable blasting nmedium
having solidified into a lunp state; a heater which heats the reusabl e
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of Fig. 1, Fig. 5 shows a&an view of the se ropel | ed recovering device
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of a picKki evi ce app
distribution prepared and, when the peak level surpasses the threshold, causes a display

unit to display the usable limit of the medium.
The sponge blasting apparatus and the sponge blasting method according to the
invention enable a blasting medium to be efficiently recovered, sorted and reused and
20 make it possible to automatically assess the remaining functional life of the blasting

medium.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows an overall configuration of a sponge blasting apparatus;
Figs. 2A to 2C illustrate the mechanism of sponge blasting;
25 Fig. 3 illustrates the protective clothing of the operator of sponge blasting;

Fig. 4 shows a perspective view of a self-propelled recovering device applied to
the sponge blasting apparatus of Fig. 1;

Fig. 5 shows a plan view of the self-propelled recovering device shown in Fig.
4;

30 Fig. 6 shows a profile of the self-propelled recovering device shown in Fig. 4;



sponge bl asting apparatus of Fig. 1; Fig. 8 shows a perspective view of the
bl ade configuration of the picking-apart device shownin Fig. 7; 5 Fig. 9
illustrates the particle size distribution of abrasives in the blasting
medi um and Fig. 10 shows an overall configuration of a sponge bl asting
apparatus, which is another enbodinent of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 10 A sponge bl asting apparatus and
a sponge bl asting nmethod, which are preferred enbodinments of the present
invention, will Figdesuvwsebngitudietlasettidred dapicking-apaftatesiveapplied tothe
acconpanyi n an overal |l configuration of a sponge
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filter (dushothePbmBédififent 60thb@hvengBRYi Ng Wi th the sucking force of the

bl ower 18 dust fromthe exhaust air discharged fromthe solid-gas
separating tank 16; a continuous feeding device (contlnuous feeder) 26
whi ch, having at fyep ~ R

reusabl e bl astin
inputtéd, c hange“sspmnge bldsﬂng apparatuk an<22 spmrgeZJtlasluagmhoch aﬁhclnaﬂeq:reﬁan'ed

cont i nuousl ed the.pnozzl e th t S i d in the
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cont i nuous thefRdbitpaiding deavifigy t h the reusable blasting nediumsorted by
t he solid-gas se%ar ating tanE 16 anong ot her. el enents. 30 First, a sponge

bl asti ng net hod SgrlgShPWé ag Rl m&gﬂmﬁgnaﬁpépa@gesblmmqppa%@s 19e¥bighped.
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15 This sponge blasting apparatus 10 is provided with a nozzle 12 for jetting

blasting medium in a sponge fragment form; a self-propelled recovering device 14
(recovering unit) for sucking and recovering the blasting medium jetted out of the nozzle
12; a solid-gas separating tank (sorting unit) 16 for sorting the blasting medium sucked
and recovered by the self-propelled recovering device 14 into a reusable blasting medium

20  and an unreusable blasting medium; a blower 18 for giving a sucking force to the self-
propelled recovering device 14 via the solid-gas separating tank 16; a bag filter (dust
collector) 20 for removing with the sucking force of the blower 18 dust from the exhaust
air discharged from the solid-gas separating tank 16; a continuous feeding device
(continuous feeder) 26 which, having at least two reservoir tanks 22 and 24 into which

25  the reusable blasting medium sorted by the solid-gas separating tank 16 is inputted,
changes over the two tanks 22 and 24 between each other to continuously feed the nozzle
12 with the blasting medium deposited in the tanks 22 and 24; and a blower (carrier) 28
for pneumatically feeding the continuous feeding device 26 with the reusable blasting
medium sorted by the solid-gas separating tank 16 among other elements.

30 First, a sponge blasting method using the sponge blasting apparatus 10 will be
described.



material differing wwth the purpose as shown in Figs. 2A to 2C (such as
steel grits, alumna, starlight or urea resin) stuck to sponge fragnents
32, and this blasting medium 34 is jetted against the coat 38 of a work 36
with high pressure air to grind off the coat 5 38 and roughen the painted
surface 40 in preparation for further nachining. By this sponge blasting
met hod, when the bl asting nedium 34 reaches the coat 38 as shown in Fig.
2A, the bl asting medium 34 is flattened as shown in Fig. 2B, and the stuck
abrasi ves 30, 30 The. bldq'tmgané@umiuseégﬁthismdm is darimed> fabrdsivgh 3§pae&ad Thi s
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shown in Fibtastikg medien Seli§ dRnopichilgetdueapvering device 14 conprises a
center base 54, a rqtating body 56 hawquht he functlon of a reel, a power
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20  face, but an ordinary one used in any working site, a helmet fitted with a face protector
52 made of a transparent acryl plate, resulting in a very light protective wear 46. As this
configuration serves to reduce the weight of the protective wear, the workload on the
operator 44 can be significantly lessened.
Fig. 4 shows an enlarged perspective view of the self-propelled recovering
25  device 14 shown in Fig. 1. This self-propelled recovering device 14 comprises a center
base 54, a rotating body 56 having the function of a reel, a power supply cable 58
functioning as a traction member, the sucking hose 60 of the blasting medium 34, and a
sucking vehicle 64 provided with a suction port 62 as shown in Fig. 4 through Fig. 6.
The center base 54 is installed by its own weight in a prescribed position on a
30  sheet 66 on which the blasting medium 34 falls. Also, the center base 54 has, built into
it, a motor (not shown) and a battery which supplies power to this motor. The rotation

shaft 68 (see Fig. 6) of the motor protrudes out of the upper part of the center base 54,



and the rotating body 56 is fixed to that upper part. Therefore, the
rotating body 56 rotates driven at a prescribed rotational frequency by
the driving force of the notor built into the center base 54.
Incidentally, the center base 54 and the rotating body 56 are di sposed on
the 5 sheet 66 before the blasting nediun534 is jetted out. In this case,
to prevent the falling blasting nmedium 34 from accumul ating on the center
base 54 and the rotating body 56, an unbrella nmenber 70 is fitted above
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vertical dskA€68.0MThidfeeHhgUBWIBE chAtRAS tHe! il BIGRE spaQTithepd k& upper
outlet of the wvertically rising pipe 84; a Sieve 838 on which the blasting
medi um 34 fupnlE cable §8 @ed thesucking hose 60 so that the sucking vehicle 64 shifts in the radial
20  direction as much as the size of the suction port 62 (the diameter where the suction port
is circular or the side length where it is rectangular) per turn of the rotating body 56.
This enables the sheet 66 to thoroughly recover the blasting medium 34 that has fallen.
The suction port 62 provided in the sucking vehicle 64 is arranged in the bottom
between the front wheels 74 and 74 and the rear wheels 76 and 76 of the four-wheel-
25  drive sucking vehicle 64, Incidentally, the number of the suction port 62 is not limited
to one, but a plurality of them may as well be disposed in the bottom of the sucking
vehicle 64.
As shown in Fig. 1, the solid-gas separating tank 16 comprises a sucking unit 80
linked to the sucking hose 60 of the self-propelled recovering device 14; a vertically
30  rising pipe 84 connecting the sucking unit 80 and the tank body 82 and arranged in the
vertical direction; an urethane-lined plate 86 arranged opposite the upper outlet of the

vertically rising pipe 84; a sieve 88 on which the blasting medium 34 falls, reduced in




8 speed by collision with the urethane-lined plate 86, and which sorts by
vibration that blasting nediuminto a reusable part and an unreusabl e
part; a take-out device 90 for the reusable blasting nmedium 34 sorted by
the sieve 88; and a take-out device 92 for the wunreusable blasting nedium
34. 5 The used bl asting nmedi um 34 sucked yia the sucking hose 60 is

I ntroduced into the sucking unit 80, which serves as the inlet to the
solid-gas separating tank 16, and dust of relatively large grain size
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Lhere, 20 A0, 1o RSalind ek, o4 Sceul 2t od L L haphel - 2neBon
cannot be shidMdingthd §pt BE tHeBlhdtiNgI&lium 34 and the sucking force of the blower 18.
Further, a pressurized air-driven vibrator 96 is fitted in the substantially central part of
20  the under face of the sieve 88, and the vibrator 96 vibrates the whole sieve 88.
Therefore, the unreusable blasting medium 34 out of the blasting medium 34 having
fallen on the sieve 88 is caused to pass the sieve 88 by its vibration, and falls into and
deposited in a hopper-shaped reservoir 98 formed underneath the sieve 88. By the
driving of a rotary feeder 100 linked to the hopper-shaped reservoir 98, the unreusable
25  blasting medium is discharged into a trash box 102.
On the other hand, the reusable blasting medium 34 out of the blasting medium
34 having fallen on the sieve 88 does not pass but descends along the vibrating sieve 88,
slides into a hopper-shaped reservoir 104 disposed downstream from the tank body 82
and is stored there.
30 As the blasting medium 34 accumulated in the hopper-shaped reservoir 104 is
coagulated into a lump state by its own humidity, it cannot be supplied to the continuous

feeding device 26 as it is. For this reason, in this embodiment of the invention, it is



. feeding device 26 as it is. For this reason, in this enbodi nrent of the

I nvention, it is 9 dropped into a picking-apart device 106 constituting
the take-out device 90, where it is picked apart into fine pieces. The
fine pieces of the blasting nedium 34 picked apart by the picking-apart
device 106 are supplied to a positive-pregsure feed pipe 110 via a double
danper 108, and pneumatically carried to the continuous feeding device 26
by the 5 conpressed air fromthe blower 28 linked to the positive-pressure
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onto the uppeumbeanei fictef thesupped BBpper A 83 REmed adan angle not narrower than the
angle of repose, and the plurality of shearing plates 115, 115 ... are fixed to this inner

20  circumferential face.

The blade turning motor 118 is fixed to the movable part 119A of the air spring
type actuator 119 fixed to the body part 120. Four blades 112, 112 ... are fixed to the
upper end of the spindle (rotation shaft) 124 of the biade turning motor 118; four blades
113,113 ... are fixed to the middle stage of the spindle 124; and a disk (rotary plate) 126

25 s fixed to the lower end of the spindle 124, with the four L-shaped shearing plates 114,
114 ... being fixed onto this disk 126.

Therefore, in the picking-apart device 106 configured as described above, when
the blades 112 and 113 and the shearing plates 114 are turned at about 50 rpm by the
blade turning motor 118, a lump of the blasting medium 34, whose sides measure 100 to

30 200 mm for instance, having fallen onto the upper hopper 1186, is roughly crushed into
pieces of 30 to 50 mm in diameter by the shearing force generated between the turning of
the blades 112 and 113 and the shearing plates 115.



pieces of 30 to 50 mMmin dianmeter by the shearing force generated between
the turning of the blades 112 and 113 and the shearing plates 115. 10 The
| unps into which the blasting medi um 34 has been roughly crushed fall onto
the rotating disk 126 through the bottom outlet of the upper hopper 116,
and sent out toward the outer circunferqgce of the disk 126 by the
centrifugal force of the disk 126. 5 Now, the |lunped blasting nmedium 34 is
separated into fine pieces by the shearing force of the rotating shearing
pl ates 114, and ﬂ?tmslamﬂs lmbwlﬂcmmbl’odmtlggmeﬂﬁﬁn 38 dins\besn mnghlrymmdheﬂlfaihge
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into a torque variation of the spindle 124. The controller 125, in which a torque (a

certain range of torques) of the spindle corresponding to the torque by which the blasting
20  medium is picked apart is stored, controls the air spring type actuator 119 so as to keep
the computed (detected) torque within that range, adjusts the height-wise position of the
disk 126 relative to the flange 128, and regulates the gap 129 to 8 mm for instance.
Thus, if the computed torque does not surpass the aforementioned torque range, the gap
129 is narrowed to enhance the picking-apart effect. Or if the computed torque
25  surpasses that torque range, the gap 129 is widened to return to the aforementioned
torque range. If the detected torque markedly surpasses that torque range, it is
interpreted as meaning that the gap 129 is clogged, and the operation of the blade turning
motor 118 is stopped.
Furthermore, if the computed torque tends to gradually increase, the controlier
30 125 drives a heater 105 fitted to the hopper-shaped reservoir 104 shown in Fig. 1 to heat
the solidified blasting medium 34 through the hopper-shaped reservoir 104 and evaporate
the moisture of the blasting medium 34. Since the blasting medium 34 isin a



30 125 drives a heater 105 fitted to the hopper-shaped reservoir 104 shown
in Fig. 1 to heat the solidified blasting nmedium 34 through the
hopper - shaped reservoir 104 and evaporate the noisture of the blasting
medi um 34. Since the blasting nedium34 is in a 11 hygroscopi c sponge
form the progress of solidification canlﬁe prevented by evaporating the
noi sture of the blasting nmedium 34. Wthi'n a range not below a certain

| evel (where picking apart requires a considerable force), control is
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danper 132nhhsarhseedamByr IPARE 4 Rve: Bhmpserpsence, the reusabl e picked-apart
Pl eces Although these dampers 130 and 132 are usually held in a closed state, when the
20  picking-apart device 106 is driven and fine fragments of the blasting medium 34
accumulate in a prescribed quantity in the damper 130, the damper 130 is opened. This
causes the pieces of the blasting medium 34 to fall and accumulate on the damper 132.
After that, when the damper 130 is closed and the damper 132 is opened, pieces of the
blasting medium 34 fall on the positive-pressure feed pipe 110 and the fallen pieces of
25  the blasting medium 34 are pneumatically fed toward the continuous feeding device 26
by the compressed air from the blower 28. At the time when all the pieces of the
blasting medium 34 on the damper 132 have fallen on the positive-pressure feed pipe 110,
the damper 132 is closed. By repeating this sequence, the reusable picked-apart pieces
of the blasting medium 34 can be supplied to the continuous feeding device 26.
30 Reusable pieces of the blasting medium 34 can be prevented from being

damaged by using the double damper 108 as the feeding device as stated above. For




of the blasting nmedium 34 can be supplied to the continuous feeding device
26. 30 Reusabl e pieces of the blasting nmedium 34 can be prevented from
bei ng danmaged by using the double danper 108 as the feeding device as
stated above. For 12 unreusable pieces of the blasting medium 34, since
they may be destroyed, the rotary feeder;,100 is used as shown in Fig. 1.
Incidentally, sone of the pieces of the glasting medi um 34 having fallen
from the picking-apart device 106 are delivered into a particle size
measuri ng umr¢usiBls pgces o thedlagimgingliamh 34, siate they 3ty Behdespayed, cherdaye

measuri ng i .may .conprise, for instance, an X-ray irradiator for
irradiatin e?#?é@ﬁé%\'%ﬂ&%ﬁﬂ%ﬂﬁ@%h th X-rays, a particle size gauge for
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det er m ned accarding to dhspdoticlelsyzet deterpamed by the particlasias gaugeg unit 135 is
supplied to the sitive-pressure 20 .feed pi.pe,110 via a. doubl e et (not
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lamp (display unit) to be lit. Incidentally, the part of the blasting medium 34 determined
to be reusable by the particle size measuring unit 135 is supplied to the positive-pressure
20 feed pipe 110 via a double damper (not shown).
Next, a method of evaluating the remaining functional life of the blasting
medium 34 by using the particle size measuring unit 135 will be described.
Part of the blasting medium 34 sorted as reusable by the sieve 88 during the
operation of the sponge blasting apparatus 10 is recovered from the picking-apart device
25 106. Then, the average projected diameter of the blasting medium 34 is measured with
the particle size measuring unit 135 to prepare the particle size distribution shown in Fig.
9.
Fig. 9 shows diagrams of particle size distribution of the abrasives 30 of a new
blasting medium 34, that of a medium afier being used once, and that of a medium after
30  being used twice. According to this graph, the peak value of the average particle size
(e:e = (at+b+c)/3) of the particle size distribution of a new blasting medium 34 is a, and

that of a medium after being used once isb. Then, since the relationships of this b to the




bl asti ng nedium 34, that of a nedium after being used once, and that of a
medi um after 30 being used tw ce. According to this graph, the peak val ue
of the average particle size (e:e = (a+tb+c)/3) of the particle size
distribution of a new blasting medium34 is a, and that of a medium after
being used once is b. Then, since the rel@ationships of this b to the 13
usable limt dianeter D (about 2. 8 mm) i's b>D, the blasting nedi um 34 of
that lot is determned to be reusable and supplied to the

posi ti ve- pnmsidalimit diachepird® (dbb@t 2. em) is beDbtheshlastipgmeetlivmm Bofitbatdofisr t he

nor o panERi H 543080 4 ARBisR bt efuRL oG Ml ' 10 °
di stribution on tih, #heblstingHeedhahBUised fdrike sHcdhd ghHEN@ s fddaipair @RRE ed i s

that shown in Fig. 9 as the nmedi um having been used tw ce. As the peak
val ue of t tartiglefige measwingsunit 53 foptndetse pavdelp siza maspwring aphioipsepare ghose

‘n Lati e 1 it N e .
redi um 34 Lot QAR St NlE T B g disBion bk ontald 80
posi ti ve- prteshoenfieFig. 9 sehd iRdiufihkaving been useddwicer Ak éhe peak draliend th® and

the fourth ti and,,. when. th eak wval ue of the particle size djstrilution
after its 02Ul e distibion Hokm in i eraph 5 oo hs BIAHPIEWES 1q fhEsle  ne
bl asti ng maghivMadkt&@D id@tD | thE bldstinglfle@luim BLCS tHat RE idddtesaAbd & beeuldbls

causes the alarm|anp (display unit) to be |it, the _operator 44 can know

that the bleadsvpRiicddaithapasitivprepawe fosd pipes! Ve adhewitisasedfgr e third timesef y
l'i e, d dj ' j 4 i f. d - E as
reusanry tod gy Shch dhe TR Butlof G plkricle {ile (THIGR ARG s
Thi s nmakes foos prebéribedurtunmtetr iof tides ¢ found 1éss thanf D} the biasting niedinh 34 off itheh it
life of a.blasti.n lum 34 erein abrasives 30 . are,styck w.thin,sponge
fr agmant s SadmiBe P iisusapli - A% Rl TR ehecart oPne GBS s RERE
for the bl apéiabg 44BN KiNoR thhi Bl BURLAE hedAfik 94 OF tHab fot kAl feachéd ke chaositdof t he
bl asti ng nedi um 34 and_, 20 _anot her based on_the pr OJ[ ected area of the

bl asti ng n¥aFihlimg. anddiseasguthat blastingsmediugoif, cyen it hasibern seded fosuiable
uni - v e Uy IESSicRY 88 IPrdlddk GOk a HehbiBink ifedtli®yl N0 medium and stops

bl ast opera en elt has gone beyond a certain range of values. On
the other hand, dhismekes possiblecautdmaticdeterntination ofi the dinsaihimgdauictionghlifernd

solid- gas rating tank 16 w th the._sucking force of the blo 18 is
"t r odused HEneg ey Younereitabrasins® gD s stk v Elsr3ngt FReeRE0R: ded ai ¢
passes filters 1$1&i&é1dalg?§6erﬁﬁinidgefuha@oﬁail lifeedsseing heth6dstoe dieelagtingt he fine
dust of the bl asting i um and ot her ki nds of dust. contained_ i

exhaust ai Mesiyn drtdneludeene based onthe wnikyelumermasspl dheblasting mﬁ@iuwgﬂgrreﬁﬂg

20 another based on the projected area of the blasting medium 34. The apparatus has a
controller which measures that unit-volume mass or the projected area of the blasting
medium, and stops blast operation when either has gone beyond a certain range of values.

On the other hand, as shown in Fig. 1, the exhaust air discharged from the solid-
gas separating tank 16 with the sucking force of the blower 18 is introduced into the bag

25  filter 20 via a duct 134. As the discarded air passes filters 136 and 136 of the bag filter
20, it is cleared of the fine dust of the blasting medium and other kinds of dust contained
in the exhaust air and discharged into the atmosphere. Therefore, the working
environment is significantly improved. Incidentally, the dust stuck to the filters 136 and
136 are removed from them by back-washing the filters 136 and 136 and fall into a lower

30 hopper 138. By opening the lid 140 of the lower hopper 138, the dust can be discarded
from the bag filter 20.



environment is significantly inproved. Incidentally, the dust stuck to the
filters 136 and 136 are renoved fromthem by back-washing the filters 136
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I ncidentally, the blasting nmedium 34 pneypatically carried to the positive
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over valve 147 for so guiding the blasting medium 34 from the cyclone separator 142 as
to enter into the tank 22 (or 24) out of the two tanks 22 and 24, and a blower 149 for

20  continuously supplying the nozzle 12 with the blasting medium 34 from that tank 22 (or
24) by switching over the two tanks 22 and 24 between each other.

Next, the actions of the sponge blasting apparatus 10 configured as described
above will be described.
First, this sponge blasting apparatus 10 is configured by linking in series the
25  self-propelled recovering device 14, the solid-gas separating tank 16, the bag filter 20
and the blower 18 as shown in Fig. 1. Therefore in this sponge blasting apparatus 10,
the sucking force of the blower 18 is transmitted from the bag filter 20 to the self-
propelled recovering device 14 via the solid-gas separating tank 16, and causes the self-
propelled recovering device 14 to recover the blasting medium 34.
30 This recovered blasting medium 34 is sorted by the solid-gas separating tank 16

into a reusable blasting medium 34 and an unreusable blasting medium 34. The reusable




propel | ed recovering device 14 via the solid-gas separating tank 16, and
causes the self- propelled recovering device 14 to recover the blasting
medi um 34. 30 This recovered blasting medium 34 is sorted by the solid-gas
separating tank 16 into a reusable blasting nedium 34 and an unreusabl e

bl asti ng nedium 34. The reusable 15 bla ?ing medi um 34 is taken out of the
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CLAI MERy | S, apparatus which jets against a work a
bl ast i ng msae eﬂéo@’?g%gﬁg%gg’% ragment formed of abrasives stuck within a

porous el asti c bBushenin thf configuration shown in Fig. 1, the reusable blasting medium 34 is

supplied to the positive-pressure feed pipe 110 via the double damper 108, this is not the
only possible configuration.
For instance, as shown in Fig. 10, the positive-pressure feed pipe 110 may be
20  directly linked to the outlet portion of the picking-apart device 106, the blower 28 may
be linked to the positive-pressure feed pipe 110 via an ejector 111, and the ejector effect
derived from the compressed air from the blower 28 may be utilized to carry the blasting
medium 34 falling from the picking-apart device 106 to the continuous feeding device 26.



and grinds the work, conprising: 5 a recovering unit which sucks and
recovers the blasting nmediumjetted out of the nozzle; a sorting unit

whi ch sorts the blasting nmedi um sucked and recovered by the recovering
unit into a reusable blasting nmedium and an unreusabl e blasting nedium a
bl ower which gives a sucking force to thggrecovering unit via the sorting
unit; 10 a dust collector which renoves dust from an exhaust air

di scharged fromthe sorting unit with a sucking force of the blower; a
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i ncl udes: #ozalt;ary vane whi ch picks apart by being rotated the reusable

bl asti ng medi um _hayin olidified.into.a |lu st at.e;, a . heater | £h heats
the reusabl e bl a8t ?r\rﬁlg?gﬂ@iﬁW°héﬁ%@e§gﬁ183ﬁegg“?ﬁPﬁ‘eg a'ngﬁﬁcov%ed\ég]yafn in a
hopper - shapedveragenniointo d iramasledalwﬁa% mesilh hadah RBreusitie Ylasane medfifin;a
controll er which gipirves t.he heater when the rotary torque of the rotary

vane reaches or? “beéé’é@g}_l gIVER A Susking Eres to the ragoveriig HBl ViR the spriigs unit
appar afgis accor dj agstic@1eétet Which rbiHolEEdust QBRI éﬁ?ﬂftlﬁs 'f@&&ﬂaﬁ‘ éd £brh&he

measuring unit which measures a particle size o e blasting 30 nedium
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15  reusable blasting medium picked apart by the picking-apart unit is inputted, changes over

the two tanks between each other to continuously feed the nozzle with the blasting

medium deposited in the tanks; and

a carrier which carries to the continuous feeder the reusable blasting medium
sorted by the sorting unit.

20 2. The sponge blasting apparatus according to claim 1, wherein
the picking-apart unit includes:
a rotary vane which picks apart by being rotated the reusable blasting medium
having solidified into a lump state;
a heater which heats the reusable blasting medium having solidified into a lump
25  state in a hopper-shaped reservoir disposed upstream from the rotary vane; and
a controller which drives the heater when the rotary torque of the rotary vane

reaches or surpasses a certain level.

3. The sponge blasting apparatus according to claim 1, further comprising:
a particle size measuring unit which measures a particle size of the blasting

30 medium picked apart by the picking-apart unit; and



5 the peak | evel surpasses the threshold, causes a display unit to display
the usable limt of the medium 4. The sponge bl asting apparatus according
to claim?2, further conprising: a particle size neasuring unit which
measures a particle size of the blasting nedium picked apart by the

pi cki ng-apart unit; and 10 a controller whi ch prepares a particle size
distribution on the basis of particle sizes neasured by the particle size
measuring unit, wherein the controller conpares a threshold for judging
whet her a bl ast i dgoptrallemwhish prepasestal particlesimestiditibutiont on thertegis dfpualclof t he
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t hr eshol d, Silgﬁgieegg‘gk‘g%Bﬁé;@%ﬁﬁgtﬁztednﬁﬁ%‘ﬂ%ym&h‘@ﬁ%%| e linit of 15 the
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a wrk a b lﬁsﬁlﬁﬁgmﬁmdi um of a sponge fragnent forned of abrasives stuck
Wi thin a porous elastic body out of a nozzle and to grind the work. 7. A
sponge bl asting net hod which uses the sponge bl asting apparatus accordi ng

to claim44to j eThagaingstblating aliparatus asédraihgts diau 20 Furthet RORGFisipag TENt
formed of abrasi ve%. ?t uck within a porous elastic body out 0f a"nozzle and
to grind the wor &PAbigle size measuring unit which measures a particle size of the blasting
medium picked apart by the picking-apart unit; and
10 a controller which prepares a particle size distribution on the basis of particle
sizes measured by the particle size measuring unit, wherein
the controller compares a threshold for judging whether a blasting medium is
reusable or reusable with a peak level of the particle size distribution prepared and, when

the peak level surpasses the threshold, causes a display unit to display the usable limit of
15  the medium.

5. A sponge blasting method which uses the sponge blasting apparatus according
to claim 2 to jet against a work a blasting medium of a sponge fragment formed of

abrasives stuck within a porous elastic body out of a nozzle and to grind the work.

6. A sponge blasting method which uses the sponge blasting apparatus according
20  toclaim 3 to jet against a work a blasting medium of a sponge fragment formed of

abrasives stuck within a porous elastic body out of a nozzle and to grind the work.

7. A sponge blasting method which uses the sponge blasting apparatus according
to claim 4 to jet against a work a blasting medium of a sponge fragment formed of

abrasives stuck within a porous elastic body out of a nozzle and to grind the work.
25




