BLASTI NG MEDI UM PI CKI NG APART DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d of
the I nvention The present invention relates to a blasting nedium
pi cki ng-apart device, in 5 particular, to a blasting nmedium of sponge
fragnents formed of abrasives stuck within a porous el astic body.
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described in Japanese Patent Application Laid-Open No. 9-109029. Sand blasting is a

construction method including the steps of hurling jetting sands (sands: blast materials)
from a nozzle by using high speed air to impinge hit against them to a coated surface,

15 and grinding and roughening a coated film on the coated surface with the impulsive
force of the sands.

However, the sand blasting had a problem that the blast materials are bounced
back with a strong force, which spreads coarse particulates in all directions. There is
another problem that a worker who operates a nozzle has to be heavily covered up with

20 wears to protect himself/herself from the blast materials which are bounced back with a
strong force, and this affects the workability. Moreover, the spreading coarse
particulates block the view of a worker, which makes it difficult to form a coating with a
uniform quality.

As solutions to these problems, conventionally, a construction method which

25 uses a blasting medium of sponge fragments formed of abrasives stuck within a porous
elastic body, a so-called sponge blasting, has been known.

According to the sponge blasting, blasting medium are jetted from a nozzle by
using high speed air to hit against a coated surface, the blasting medium becomes flat,
which causes the abrasives attached to the blasting medium to directly hit against the

30 coated surface at a high speed. This enables the grinding and removing a coated film



on the surface to be achieved, as in the sand blasting. In the sponge

bl asting, the coarse particulates, which are otherw se airborne, are drawn
into the sponge and fall down with the sponge, thereby advantageously the
spreadi ng of coarse particulates is reduced. Furthernore, there is another
advant age that the sponge absorbs the bounce, and this 5 considerably
reduces the coarse particul ates which bounce back, and a worker who
operates a nozzle do not have to be heavily covered up with wears. Japanese
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I nvention was nmade in view of the above situation, and one object of the

present invention is to provide a blasting medi um pi cking-apart device for

I o;)senr nkp andAp:c ckrgé apart h?H?%MARMﬁ!ﬁMg\Lﬁ@egaté into cl ugrrsr%f t

O eees o iSb AR Chndl o B RRANrh WCYIOD RARYLAE Sends 0 LfiRHD L ©
e

achi eve the abov medi um p| apart Vi ce,
conpri si ng:maishopdes tcsﬁmpérdractmisacmef spolngmthg tgpre uf)blestmg)mndmgl h:tsraofeghlre

whi ch bl ast | bl d
i C ast | a e ached ary:}osﬁ iﬁﬁnf‘%rce

T nteq o ohatedTY ot Masin® eduty plemeRe snd RGPS Midyind melidh

to the bl agtding ssporpe WagmehReviitRABvd BednOdte@do réusEI b5thevd Bﬁﬁflh@ﬁleﬂhﬁﬁ e
attached to an inner surface of the container for yi a shear force

to the bloastfispgnesHpamensivitieh atnastiakenpk ¢ingybeg araeo ogwétq be agerepisd i ng
|
plate;, an appuligh qu lﬁﬁﬂé wnthQLﬁl'a?e fokdia ¢ ahSotiaGul ({ew\?(% o@@@%}sﬂ?g%ﬁg&rgﬁs as

cont ai ner; _arota ate 'S attached to Rh
it is.

However, since there has not been any apparatus to loosen and break up pick

apart the aggregated sponge blasting medium into pieces so far, the aggregated sponge
20 blasting medium are manually picked apart and put into a sponge blasting apparatus.

The present invention was made in view of the above situation, and one object
of the present invention is to provide a blasting medium picking-apart device for
loosening and picking apart blasting medium which aggregate into clumps into pieces.

A first aspect of the present invention provides, in order to achieve the above

25 object, a blasting medium picking-apart device, comprising: a hopper-shaped container
having an upper opening through which blasting medium is put in; a blade attached to a
rotary shaft mounted along the central axis of the container, for applying a shear force to
the blasting medium when the blade is rotated; a first shearing plate attached to an inner
surface of the container for applying a shear force to the blasting medium between the

30 rotating blade and the first shearing plate; an annular horizontal plane fixed to the lower
opening of the container; a rotary plate which is attached to the rotary shaft, and is

disposed opposite to the horizontal plane with a predetermined space therebetween; a



di sposed opposite to the horizontal plane with a predeterm ned space

t herebetween; a 2 second shearing plate attached to the rotary plate; and
a rotation drive section for driving the blade and the rotary plate for
rotation via the rotary shaft. According to the first aspect of the present
I nvention, in a hopper-shaped container, a blade, a first shearing plate,
and a second shearing plate of the hopper- 5 shaped container apply a shear
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al | ows t he In this way, according to the present invention, blasting medium which are aggregated
into clumps can be loosened and broken up picked apart into pieces to be supplied to a
20 blasting apparatus.

A second aspect of the present invention provides the blasting medium picking-
apart device according to the first aspect, further comprising: a gap adjustment section
for adjusting a gap between the horizontal plate and the rotary plate; and a control
section for controlling the gap adjustment section based on a torque of the rotary shaft

25 which is changed by the rotation drive section.

According to the second aspect of the present invention, a control section
detects a torque of a rotary shaft which is changed by the rotation drive section, and
controls the gap adjustment section to adjust a gap between the horizontal plate and the
rotary plate so that the detected torque fall within a torque range which allows the

30 blasting medium to be picked apart into pieces. That is, when the detected torque is
below the torque range, the control section narrows the gap to increase the effect of the

loosening action. While, when the detected torque is above the torque range, the

control section widens the gap to return the torque to be within the range, but when the



30 blasting nediumto be picked apart into pieces. That is, when the
detected torque is below the torque range, the control section narrows the
gap to increase the effect of the |oosening action. Wile, when the
detected torque is above the torque range, the control section w dens the
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torque consi derably goes beyond the torque range, the control section
determ nes that there occurs a clogging, and stops the operation of the
rotation drdefestedsderquenconsidanibly aegsebey@rd tthe torasemngenvbnt ¢Qopr ptiaes
t he bl asti ct,
whor oi n t he SO hAPHBL B E Focyy 30 bkEy LEE SRBERAE bplabih WE T FEAAE, R0
shaft basedseotora notor current value of the rotation drive section, and

controls the gap j .U tnen ction ta a ust th o_.that the notor

current val ue fal 3*‘\@??\‘?% 8§§? eH‘@P@FH{ln OpAgede %@Eﬂ@ aSHE rpgcthpﬁlep{ckmga
aspect ofs tdp@rtﬂfeeﬁa%%célﬂit@lbltﬂé\secbﬁ@ a§piat, hier&iR ¢hd @htrol GecdiRdnRtcetsta ¢lahgee
of the rotary shaft based on a notor current value of the rotation drive

section, whfch torgre ol the Jotasy ishaft thgserbr @ meten AT crpdurgel dre rofation Agye,
and to prey, 3,140 EX&E e.
The cont roIS%glté%r%l on %(%I%I{O?%Iﬂ]ééjéﬁhquﬁl Sﬁl?%rg%? 0 E‘?Sﬁﬁ‘%{ P%E/%?@aégggé ngq%{ﬁtg?
current valfuuereofv&lhefetl]sadtﬁumamncdﬁgemnnezﬂramgéi W|th| n a range (when the

| ooseni ng action [e res, _powe rent alue 1 gqe ond
the range, the cd‘%\?ﬁ%g:hnget& ﬁﬁn{k%l@vg?pfgts ﬁﬁﬂe CPIIFR?E R 18P’S!Ehvm f% aéeﬁgs
current Maldigectaagerquéof iy idtargshef tbagdd dme npstes eunrerit Matirt ofothe pmumd deive he
bl asti ng nedi um pi cki ng- apart .device according. to an one of the first to

third aspeciestionsydyeh makesitnossiple tgnl&chtﬁgmnbﬁedxnaagdo HOTYB1 HAOi RIGY B
the bl ades yhi,ed} 18 e%g%%%sécé%x e Hsd A ®aflisSt AMeSonRB A266H dbiigoll O

the fourth aspect of the present invention, the levels and the nunber of

t he bl ades,thanorqae do stlhighe loethhseed omhmmm wdue dlthgdilada tning raetevd ddince
W|thaS|ze vol unme re at d g
mect um - SO 4 g M RESGTARL Al AR PSS W B Gt T8

bl ast i nglmegheu mepomkth&graagarthe dm@esecﬁoﬂ h@zeryeeaﬁmmfwnmn&ohmlthlﬁfa hdrasd i ng
medi um whi ch are 6\8 %at ed into clunps can be | oosened and pi cked apart
into pieces current valu€ ran

A fourth aspect of the present invention provides the blasting medium picking-

3—4

apart device according to any one of the first to third aspects, wherein the rotary shaft is
provided with a plurality of the blades which are separated by an adjustable distance.

20 According to the fourth aspect of the present invention, the levels and the
number of the blades, and a distance between the blades can be adjusted in accordance
with a size or volume of the aggregated blasting medium, and so, blasting medium in
any form can be separated into fractions.

According to a blasting medium picking-apart device of the present invention,

25 blasting medium which are aggregated into clumps can be loosened and picked apart

into pieces.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the entire structure of a sponge blasting apparatus;

Fig. 2 is a longitudinal sectional view showing a picking-apart device which is
30 applied to the sponge blasting apparatus of Fig. 1; and
Fig. 3 is a perspective view showing a blade structure of the picking-apart

device of Fig. 2.



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a view showing the entire
structure of a sponge bl asting apparatus; Fig. 2 is a |ongitudinal
sectional view showi ng a picking-apart device which is 30 applied to the
sponge bl asting apparatus of Fig. 1; and Fig. 3 is a perspective view
showi ng a bl ade structure of the picking-apart device of Fig. 2. 4

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now, with reference to
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15 exhausted from the solid-gas separating tank 16 by the suction power from the blower 18,

a continuous feeding device 26 which has at least two tanks 22 and 24 to store the
reusable blasting medium separated by the solid-gas separating tank 16, the apparatus
alternately switching between the two tanks 22 and 24 and continuously supplying the
blasting medium stored in the tanks 22 and 24 to the nozzle 12, and a blower 28 for
20 driving the reusable blasting medium separated by the solid-gas separating tank 16 to the
continuous feeding device 26 by air.
First, sponge blasting by using the sponge blasting apparatus 10 will be
explained.
The construction method uses blasting medium 34 which includes sponge
25 having abrasives fixedly attached thereto, the abrasives being of different materials
(steel grit, alumina, starlite, urea resin, and the like) depending on applications, and the
blasting medium 34 are jetted to a coated film on a target object 36 to process by using
high pressure air in order to grind the coated film and roughen the coated surface for
surface preparation.
30 According to the sponge blasting, upon the hitting against to a coated film, the
blasting medium 34 flattens to cause the abrasives fixedly attached thereto to directly hit
against the coated film at a high speed. This allows the coated film to be ground as in

sand blasting. Also, the coarse particulates, which are otherwise airborne, are drawn



25 having abrasives fixedly attached thereto, the abrasives being of
different materials (steel grit, alumna, starlite, urea resin, and the
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in order to grind the coated filmand roughen the coated surface for
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bl asting nmedi um 34 15 are introduced into the sucking section 80 which is
an entr ancesepératddedysibkisigvg&8. separating tank 16, and in the sucking
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bl asting nmedium 34 hits against the urethane plate o
sucking section 80. ~The blasting medium 34 which passed the mesh is driven upward
in the vertically rising pipe 84 by a suction power of the blower 18 (for example, -47
20 kPa, 30 m’/min, 30 kW), is decelerated, and is jetted upward through the opening of the
vertically rising pipe 84. Then the blasting medium 34 hits against the urethane plate
86, is further decelerated, and is supplied into a gas-solid separation chamber 94 in the
tank body 82 which has a relatively large volume. Now, the blasting medium 34 have a
terminal velocity or less to go into free fall, and falls onto the sieve 88 which is mounted
25 to the gas-solid separation chamber 94.
The sieve 88 is set to have an inclined angle which is the most appropriate in
accordance with various conditions such as a suction power of the blower 18.
Generally at the center of the lower surface of the sieve 88, there is provided a
pressurized air-driven vibrator 96 for vibrating the entire sieve 88. Thus, the
30 unreusable blasting medium 34 among the blasting medium 34 which fell onto the sieve
88 pass through the vibrated sieve 88, and fall into the hopper-shaped reservoir 98 to be
stored there. The unreusable blasting medium 34 are discharged to a trash box 102

when a rotary feeder 100 coupled to the hopper-shaped reservoir 98 is driven.



86, is further decelerated, and is supplied into a gas-solid separation
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t he take-out device 90, to be | oosened and picked apart into pieces there.
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upper and lower two-level blades 112 and 113, a shearing plate (first shearing plate) 114,
and a shearing plate (second shearing plate) 114 of Fig. 3.

20 The picking-apart device 106 includes: an upper hopper (container) 116 coupled
to the hopper-shaped reservoir 104 of the solid-gas separating tank 16 into which the
aggregated blasting medium 34 fall through the upper opening thereof, a cylindrical
main body section 120 coupled to the lower part of the upper hopper 116 and in which a
blade turning motor (rotation drive section) 118 and an air spring type actuator (gap

25 adjustment section) 119 are installed; and a lower hopper 122 coupled to the lower part
of the main body section 120 which has a lower part coupled to the double damper 108.
The upper hopper 116 has an inner surface which is configured to have an angle of
repose, and a plurality of shearing plates 115 are fixed to the inner surface. The gap
adjustment section is not limited to the air spring type actuator 119, and any device may

30 be used as far as it causes the blade turning motor 118 to move upward and downward
along a guide which is disposed in a vertical direction by using a drive device such as a

cylinder and a motor.



and a shearing plate (second shearing plate) 114 of Fig. 3. 20 The

pi cki ng-apart device 106 includes: an upper hopper (container) 116 coupl ed
to the hopper-shaped reservoir 104 of the solid-gas separating tank 16 into
whi ch the aggregated blasting nmedium 34 fall through the upper opening
thereof; a cylindrical min body section 120 coupled to the | ower part of
t he upper hopper 116 and in which a blade turning notor (rotation drive
section) 118 and an air spring type actuator (gap 25 adjustnent section)
119 are instal | edfheabldda tiroingr mhtyppd8 is Z2cwred pd @dnombidhpottionel 1 9apf theodirt he
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cyl i nder arfapechiircaring platsd 141 Abte. .t fixed thgreiot or 118 is secured to a novable

ortion 119A of the air rin r ' L: [ .
Ir[:ni n body secti on%ﬁ%&erﬁgg%fig%et%%ﬁgp %ﬁ%ﬁﬁ%&%ﬁﬁ%ﬁ%‘h%é %ﬁgﬁ I%HFQ%S
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according to the picking-apart device 106 having a configuration as
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pl at es 115,diamdtebyf Bheo Shems. force the aggregated bl asting nedi um 34 which
have a side size of 1 tp 200 for anpl dfall int per per
116 are roughly s hgge Fﬁ’f’lpssﬂgmeefou@ﬁﬁ’ng@aﬁ‘ﬁgiaﬂﬁﬁglg Weding grE %‘ﬁ %“HOBBQSO
nm  Thenis tiaetialWiRS 124 tHrberh Gdabwy¥r SPERsIesf theappenBoppReilUe) 4 draldelivstd
the 15 rotating disc, 126 t roug{ﬁthe | ower opening o pq[l)_er hopper

116, and ar'e thepvigepaiphera paHol ghe disc héb by Hhercentrieal ff@\‘ctetra%é#fd 1821306 by the
centrifugal forcesptnd BfeliRfiphéBl part, the aggregated blasting medium 34 are finely
separated by the shear force applied from the rotating shearing plate 114, and are pushed
into a narrow gap 129 between the disc 126 and an annular flange (horizontal plate) 128
20 which is disposed at the lower opening of the upper hopper 116, to be loosened and be
picked apart into pieces of each blasting medium 34. This action allows the aggregated
blasting medium 34 to be separated to have its original size.
Then the separated blasting medium 34 fall through the gap to be supplied to
the double damper 108 via the lower hopper 122. This eliminates a supply of the
25 aggregated blasting medium 34 to the continuous feeding device 26, but only the
blasting medium 34 which are picked apart into pieces of each blasting medium 34 are
supplied to the continuous feeding device 26, thereby troubles such as a clogging of the
positive-pressure feed pipe 110, the continuous feeding device 26, or the nozzle 12 due
to the aggregated blasting medium 34 can be prevented.
30 The current value of the blade turning motor 118 is detected by the control
section 125, and the control section 125 includes a calculating section for calculating a
change in the current value into a torque change of the spindle 124. The control section

also stores a data of torques (torques within a certain range) of the spindle which



At the outer peripheral part, the aggregated blasting nedium 34 are finely
separated by the shear force applied fromthe rotating shearing plate 114,
and are pushed into a narrow gap 129 between the disc 126 and an annul ar
flange (horizontal plate) 128 20 which is disposed at the | ower opening of

t he upper hopper 116, to be | oosened and be picked apart into pieces of
each blasting nedium 34. This action allows the aggregated blasting nmedi um
34 to be separated to have its original size. Then the separated bl asting
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power), but when the current val ue goes Beyond the range, "the control
secti on 1250f thechlggimeamgdiani 3é andnthe diks. ThlS flexibility in configuration allows any
form of blasting medium to be picked apart into pieces.
20 In Fig. 2, the picking-apart device 106 is used for the reusable blasting medium
34, but the use of the picking-apart device 106 is not limited to that, and the picking-
apart device 106 may be applied to the loosening of new blasting medium 34
(aggregated into clumps) which are just taken out of a bag (plastic bag containing 18 kg).
The double damper 108 blocks the solid-gas separating tank 16 which is set
25 under a negative pressure and the positive-pressure feed pipe 110 which is set under a
positive pressure, and includes an upper damper 130 and a lower damper 132.

These dampers 130 and 132 are normally held at closed position, but the
damper 130 is opened when the picking-apart device 106 is driven and a predetermined
amount of the blasting medium 34 which are picked apart into pieces are stored. The

30 opening of the damper 130 allows the blasting medium 34 to fall onto the damper 132
and be stored there. Next, the dampers 130 is closed and the damper 132 is opened,

which allows the blasting medium 34 to fall into the positive-pressure feed pipe 110, and

to be driven toward the continuous feeding device 26 by the compressed air from the



within a normal current value range. 15 The |evels and the nunbers of the
bl ades 112 and 113 are not limted to two and four respectively, and nmay
be three or nore, and five or nore respectively. The distance between the
bl ades 112 and 113 may be conveniently set depending on the type of the

bl asting nmedium 34 and the like. This flexibility in configuration allows
any formof blasting nmediumto be picked apart into pieces. 20 In Fig. 2,
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device 26 via the double dampers 146 and 148 which are provided to the lower hopper
144 of the cyclone separator 142.

20 The continuous feeding device 26 includes: two storage tanks 22 and 24; a
switching valve 150 for guiding the blasting medium 34 from the cyclone separator 142
to be fed into one of the two tanks 22 and 24; and a blower 152 for alternately switching
the two tanks 22 and 24 to continuously supply the blasting medium 34 stored in the
tank 22 (24) to the nozzle 12.

10



passes through the filters 136 of the bag filter 20 so that the particle
dust of the blasting nedium and other dust contained therein is renpoved to
be rel eased in the atnosphere. The blasting nmedium 34, after being driven
to the positive-pressure feed pipe 110 by air, enters in a cyclone
separator 142 which is disposed upstream of the 15 continuous feeding
device 26 so that the air contained in the blasting nedium34 is

separated. The bl asting nmedium 34 without air are supplied to the

cont i nuous WERAT 3 CIMMER [36 vi a t he doubl e danpers 146 and 148 which are
provided to the | r..hopper 144.0f the, cycl separator 142. 20 The
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separator 142  to be fed into one of the two tanks 22 and 24; and a bl ower
152 for al t@?‘ﬁ&ﬂe‘ﬁyugm;pchi ng the two tanks 22 and 24 to continuously
suppl y_the bl asting,gedisiReddo 8406BHsHa hRh i Ainkd A theQehtidl dAara e 12.
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15 the rotary shaft.

2. The blasting medium picking-apart device according to claim 1, further
comprising:
a gap adjustment section for adjusting a gap between the horizontal plate and
the rotary plate; and
20 a control section for controlling the gap adjustment section based on a torque of

the rotary shaft which is changed by the rotation drive section.

3. The blasting medium picking-apart device according to claim 2, wherein
the control section detects a change of a torque of the rotary shaft based on a
motor current value of the rotation drive section, and controls the gap adjustment section

25 to adjust the gap so that the motor current value falls within a predetermined range.

4, The blasting medium picking-apart device according to claim 1, wherein
the rotary shaft is provided with a plurality of the blades which are separated by

an adjustable distance.

5. The blasting medium picking-apart device according to claim 2, wherein

11



conprising: a gap adjustnent section for adjusting a gap between the

hori zontal plate and the rotary plate; and 20 a control section for
controlling the gap adjustnment section based on a torque of the rotary
shaft which is changed by the rotation drive section. 3. The bl asting

medi um pi cki ng-apart device according to claim?2, wherein the control
section detects a change of a torque of the rotary shaft based on a notor
current value of the rotation drive section, and controls the gap

adj ust ment sect i dhe r@sryt shafidj pstvidedewigmp phuralityanf théblages whichiare separajed be
falls within a.predeterm ned range. 4. The bl asting nedi um pi cki ng-apart
devi ce acco@ﬁ%ﬁ%tﬁgegsgﬂnﬁ?l, wherein the rotary shaft is provided with a
plurality of the blades which are separated by an adjustable distance. 5.
The bl asting medi um pi cki ng-apart, device according. to claim?2, wherein 11
the rotary &haft ﬁ?%?%\ﬁgdﬁ thclan%ﬁa%awye agcordinsg t clale Swihersithy e
separated by an tﬁ@k&tﬁﬁ?@ﬂaﬁ ig\?\;:&v?dh‘aewitl@apﬂ}ﬁli@l G¥tht DRABEFhIN Pé 6éaRdedppr t
devi ce according to claim 3, erein the rotary shaft is provided with a
pl ural ity ofn adestabtledistangdri ch are separated by 5 an adjustabl e distance.
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