SPECI FI CATION Sel f-Drive Bl ast Apparatus

TECHNI CAL FI ELD The present invention relates to a
sel.f-drive - 5 blast apparatus which is capable of noving al ong wal l
syrfaces while retaining suction-adhered condition onto the wal |
sur.f aces. BACKGROUND ART As is widely known, a
considerable difficulty is 10 involved in conducting by manual worKks,
such kind of works as the cleaning and the conditioning of the
substrate surface prior to painting=ot the inner and, outer wall
surfaces, in a ship, high-rise buildin huge tank, or the i ke. For
t hiss reason, automating those works ﬁ?gﬁéﬁg ATEON[ g| yi ng on manual wor ks

has been studi ed, and vari ous @gpar s fqQr the automati on have been
pr oposed. For e§3$%T agﬁﬁgb Pat ent Publ i cation

No.: Sho 60-287@%%&%@3#8§§§g&§%apparaius whi ch adheres onto a wal l

surface and noves Il surface, wherein 20 the apparatus

basi cal | y conprising a piges Usd & Mikheion POf¥eedies! & oL fldXI g an
efining a pace In

apparatus body, seal for ~a depressurized spa

cooper ati ons Wi Y ddte apparRt€sSWhcheCed veaﬁabpéy_o%n%awﬁ%t B&oagt Sa V! |

surface, ~and a depressurization source for discharging flurd from 25

the depressuri zat-fHRREwhiDe SEataldiME 88cEXAL @K Fad @¥ndition onto the
wall surfaces.

HACKGROUND ART

As is widely known, a considerable difficulty is

10 involved in conducting by manual works, such kind of works

ds the cleaning and the conditioning of the substrate

surface prior to painting of the inner and, outer wall

sturfaces, in a ship, high-rise building, huge tank, or the

Iike. For this reason, automating those works without

15 relying on manual works has been studied, and wvarious
apparatus for the automation have been proposed.

For example, Japanese Examined Patent Publication

No. Sho 60-28715 discloses an apparatus which adheres onto

a ﬁall surface and moves along the wall surface, wherein

20 the apparatus basically comprising a pressure-receiving

body, wheels for driving an apparatus body, seal for

defining a depressurized space in cooperation with the

pressure-receiving body and with the outer wall sﬁrface,

and a depressurization source for discharging fluid from

25 the depressurized space. Also, Japanese Examined Patent



- 2- Publ i cati on No. Sho 60-26752 di scl oses an appar at us

conprising, in addition to that basic arrangenent, a mechani sm f or

bl ast cl eaning by projecting blast nmateri al onto a wall surface which
t he apparatus suction-adheres 5 onto and noves al ong. In
t hese conventional apparatus, for the purpose of noving the apparatus
along a wall surface, a space defined by a casing as the
pressure-recei ving body and the wal | surface is depressurized, while
to the casing is 10 attached a seal negbgr_which is nade of a

substantial ly unbreat habl e and pliable material, and through the seal
menber the casPuplicasdon atber eShbo £De28RbR sdiéelssedhean appRAtwd US
adheres by suction onto the wall surface by reduci ng the pressure

wi t hin the subsompriisliing,sehhehqdiddeon 150 beharebasiie appaangemennd tade
walél surface | ower than the pressure outside the apparatus. VWi | e
mai nt ai ni ng t h&echanigpcfosnbadltr elieaningt by rpre hectimrizlast mevescidlong

t he wal | surface with driving wheels coupled to the apparatus.

The apparat us PEY®afapvel bf susfacet Whichl 4de crnanatgs fenctimn-adhenss, by
projecting blast material onto the wall surface al ong whi ch the
appar at us moveShto and moves alopg.ihe way, in conducting such works as the

cleaning and the Cond|t|Qngﬁe§g égg%éit¥%ﬂ§ tgp%ggg%%g, for the purpose

of moving the apparatus along a wall surface, a.space

définéd by a.casing as the pressure-receiving body and the

wall surface is depressurized, while to the casing is

10, attached a seal member which is made of a substantially

unbreathable and pliable material, and through the seal

member the casing closely adheres to the wall surface. The

apparatus adheres by suction onto the wall surface by

reducing the pressure within the substantially sealed space

15 Dbetween the apparatus and the wall surface lower than the

pressure outside the apparatus. While maintaining the

suction-adhered condition, the apparatus moves along the

wall surface with driving wheels coupled to the apparatus.

The apparatus is capable of conducting blast cleaning, for

20 example, by projecting blast material onto the wall surface
along which the apparatus moves.

By the way, in conducting such works as the

cleaning and the conditioning of the substrate surface

prior to painting of the inner and outer wall surfaces, in

25 a ship, high-rise building, huge tank, or the like, it is



prior to painting of the inner and outer wall surfaces, in 25 a ship,
hi gh-rise building, huge tank, or the like, it is

- 3- known that a dif f iculty is involved in the works in a

corner where two wall surfaces intersect at a specified angl e. The
conventional apparatus, however, have not been capabl e of dealing with
a corner where two wall surfaces 5 intersect each other at a specified
angl e, though the apparatus are capable of dealing with one wall
surface (which is typically a flat ore)- It is a
primary object of the present invention to provide a self-drive bl ast
appar at us whi cknosncahalt! ea oiiffdcuboyi ng almvedviedo ival Eheumnforkess ini @h
intersect at a speci fied angl e whil e keeping suction-adhered onto the
wal | sur f aoeseramtierapabioe vl lc sukfadesy nketdantt atcanispecified

I npecting blast material onto an portion wherein the two wal | surfaces
i ntersect and 8Rgle; ciThe ranvenddonall spparsteosURevayemHhave/RqL o-en

In order to achi eve_the above nentioned object, . a self-drive bl ast
appar at us accof@PaBlecch fepdingspith af cornerywhergyEnp; Walls surfaces

AR R ST I R IR C (=0
angl e, a seal gEEBELive ardMcibdrl e dACHET1 100" M ek ST SLED LR eRRE! T ON
(which is typically a flat one).
| | It is a primary object of the present invention
to provide a self-drive blast apparatus which is capable of
10 moving along twb wall surfaces which intersect at a
specified angle while keeping suction-adhered onto the wall
surfaces, and capable of conducting and blast cleaning by
injecting blast material onto an portion wherein the two

wall surfaces intersect and the vicinity thereof.

15 DISCLOSURE OF THE INVENTION

In order to achieve the above mentioned object,

a self-drive blast apparatus according to a first aspect of

the invention is characterized in comprising a casing which
defines a space betweer_x the casing and two wall surfaces

20 intersecting each other at a specified angle, a seal member
which is attached to the circumferential portion of the
casing to seal airtightly between the circumferential
portion of the casing and the two wall surfaces, a
depressurization path in which one end opens into the space

25 and in which the other end side communicates with a



casing to seal airtightly between the circunferential portion of the
casing and the two wall surfaces, a depressurization path in which one
end opens into the space 25 and in which the other end side conmuni cates
with a -4- depressuri zi ng
apparatus, an blast material nozzle which is nmounted to the casing and
I n which one end faces the wall surfaces in the space and the other
end side is connected to an apparatus for supplying blast material,
and novi ng 5 neans which is capabl e of- #dowi ng the casing along the two
wal | surfaces in the condition of the space being depressuri zed

t hough the deffRERIfUTLzing appalrafysyhan blastgwateniabmagziewhich is
depressuri zi ng appar at us. Further, a self-drive blast

appar at us accoreMmeed 1vr the casdon dngs jacwhdrcht paej apdnfasasi he wall
characterized in novi ng neans. conpri ses wheel nenbers for rolling

he . . :
on the weFIrEares R the sRAGR @ndother okhRy sRd Fdd8: LAgCPRBeGREE

nb . Furth .self-drij bl t 15
e o t ey pppsEAEOEEEY! Sunpft RS LAEE YRecBLEEL, SBRTHALYE, S,
e oA KR o oY 0 g g SRRSRE NGRS ERp O

surfaces intergefi edffraces H¥'®'the 2%ondition ofFUthBerEBh&e Being

self-drive blast apparatus
depressurized through the depressurization path by the

abtivation of the depressurizing apparatus.
Further, a self-drive blast apparatus according

10 toa second aspect of the invention is characterized in the
moving means comprises wheel members for rolling on the
wall surfaces and motors for driving and rotating the wheel
members.

Furthermore, a self-drive blast apparatus

15 according to a third aspect of the invention is
characterized in further comprising vents for, during the
depressurization of the space, allowing air to flow in
toward an area wherg the two wall surfaces intersect each
other.

20 Furthermore, a self-drive blast apparatus
according to a fourth aspect of the invention is
characterized in the angle of the projecting nozzle can be
adjusted so that the projecting direction of blast material
is altered.

25 The self-drive blast apparatus according to the



according to a fourth aspect of the invention is characterized in the
angl e of the projecting nozzle can be adj usted so that the projecting
direction of blast material is altered. 25 The self-drive
bl ast apparatus according to the i nvention operates as
foll ows. In the self-drive blast apparatus according to
the first aspect of the invention, the casing surrounds a part of the
area where the two wall surfaces intersect at 5 a given angle and
defines the space between the wall -srfaces and the casing, and the
seal nenber attached to the circunferential portion of the casing
seal s airtight tjventionpepgeateshescéelepand the two wal | surfaces. I n
t he condition of the sgaoe bei ng depressurized via the 10

depressurization path, tfh8 fhgsEedifcdning Pdassnappreatyy accorsisigedia ng
i or i Al nozsl BROWRLFEE, REPeGEi R che Lpraition origid rEAAIS \HEF SR cbs.
ST ™ol BABEGE phe nBE8 Sy DG SIEI P b crd jnppnapat
cemera oS oS0 MRS i PSeHURELT spe, nBEGa! MBI OERR,
appar at us bodysiiffaces and the casing, and the seal member attached to
the circumferential portion of the casing seals airtightly
bétween the casing and the two wall surfaces. In the
condition of the space being depressurized via the

10 depressurization path, the blast cleaning is conducted by
projecting blast material onto the wall surfaces in the
space through the blast material nozzle, while the casing
moves along the two wall surfaces with the moving means
provided in the apparatus.

15 Further, in the self-drive blast apparatus
according to the second aspect of the invention, the wheels
are held in positions generally perpendicular to the
corresponding wall surface and the apparatus body is
capable of moving along the two wall éurfaces intersecting

20 at a specified angle.

Furthermore, in the self-drive blast apparatus
according to the third aspect of the invention, the air
which flows into the space, during the depressurization of

the space, blows up the blast material, the dirt scrubbed

25 and removed by the blast material, or the like, which has



capabl e of noving along the two wall surfaces intersecting 20 at a

speci fied angl e. Furthernore, in the self-drive bl ast
appar at us according to the third aspect of the invention, the air
which flows into the space, during the depressurization of t he space,

blows up the blast material, the dirt scrubbed 25 and renoved by the

bl ast material, or the |like, which has

- 6- collected in the corner between the two wall surfaces

i ntersecting each other at a specified angge. so that the proj ect ed
bl ast material can be efficiently sucked up. Furthernore, in

the sel f-drive doldsictadpaint the dormaeobetwded O thke £l Wa1aspaetsaded he
i nvention, the bl ast mat eri al nozzl e guides the blast naterial

passi ng throughntersecmﬁmgneacheotbeseataapsp¢©£fi@w dhg B} | 95 €Hat hghdl ast
mat’erial onto the wall surfaces. The angle of the proj ecting
direction of tRrojesdednilestamaberiat cam be efficishtisy eshalal tier ef ore
the area of the wall surfaces which can be blasted and cleaned is

enl arged by altering theFartherppsgecinnghei rsedifi-drricher ibigstheappayatots on
of bl ast mat er i al BRI EF DESCRI PTI ON OF THE DRAW NGS 15

FIG 1is @ palGeondjngetpi Bh%l fouekh jaspesty ofi khe inventiens -the \lagtast

apparatus in acc%rdan e mntg _ )
material nozzle guldes the blast material passing through

the nozzle to set a projecting direction of the blast
material onto the wall surfaces. The angle of the
projecting direction of the blast material nozzle can be

10 adjusted and therefore the area of the wall surfaces which
can be blasted and cleaned is enlarged by altering the
projecting direction during the projection of blast
material,

BRIEF DESCRIPTION OF THE DRAWINGS

15 FIG. 1 is a partially sectional view illustrating
a self-drive blast apparatus in accordance with an
embodiment of the invention;

FIG. 2 is a perspective view illustrating the
blast apparatus;

20 FIG. 3 is a plan view illustrating the blast
apparatus;

FIG. 4 is a side view illustrating the blast
apparatus;
FIG. 5 is a plan view illustrating a seal member

25 attached to the blast apparatus;



enbodi nent of the invention; FIG 2 is a perspective view
illustrating the bl ast apparatus; 20 FIG 3 is a plan view
illustrating the bl ast appar at us; FIG 4 is a side view
illustrating the bl ast appar at us; FIG 5 is a plan view
illustrating a seal nenber 25 attached to the blast apparatus;

-7- FIG 6 is a side viewillustrating the seal menber ;
FIG 7 is a sectional viewillustrating the seal menber ; 5

FIG 8 is a sectional viewillustrating-adoertion of the seal menber
having air vents, where the seal nenber Is attached to a casing; and

FIG 9 is a perspective PI@w il |ist patsigtp aviewf illustrdating Hhet seal
apparatus in accordance with another enbodinent 10 of the invention.

BEST MODE FOR BERRSTNG OUT THE | NVENTI ON Enbodi ments of the
I ngention will now be described in detail wth reference t% t he
acconpanyi ng dramﬁnﬁEG' 7 is a sectional view illustrating the seal
member;
5 FIG. 8 is a sectional view illustrating a portion

of the seal member having air vents, where the seal member

is attached to a casing; and

“ FIG. 9 is a perspective view illustrating a self-

drive blast apparatus in accordance with another embodiment
10 of the invenﬁion.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the invention will now Dbe
described in detail with reference to the accompanying
drawings.

15 An apparatus in accordance with the embodiments
is a self-drive blast apparatus (hereinafter referred to as
"blasting apparatus" or simply as “"apparatus, " as
necessary) which moves along two wall surfaces 1 and 2
intersecting at a specified angle (e.g., at generally right

20 angles, in the embodiments) while retaining suction-adhered
condition onto a corner portion between thé two wall
surfaces 1 and 2, in order to blast by projecting blast
material,

In FIG. 1 is illustrated a manner in which a

25 blast apparatus 10 in accordance with an embodiment of the



15 - An apparatus in accordance with the enbodi nents s a
sel f-drive bl ast apparatus (hereinafter referred to as "bl asting
apparatus,” or sinply as "apparatus, " as necessary) which noves
along two wall surfaces 1 and 2 intersecting at a specified angle
(e.g., at generally right 20 angles, in the enbodinents) while retaining
sucti on-adhered condition onto a corner portion between the two wall
surfaces 1 and 2, in order to blast by prﬁiecting bl ast mat eri al .

In FIG 1 is illustrated a manner in whithP & 25 blast apparatus 10 in
accordance wth an epbodi nent of_ the

- 8+ i nventRERREHPR adheres by sHChieR SRteran AReRcvwhREekhe wall

3 and 4, tho SppEReene sndhipsERteRtert At dinera 1 5ot A ier wolRdhe
compr i Ses o calt ItoFwivc s 488" B filip erpasptus 30 GLTHRRSR LA FOIRAT he
bl e, | 1" S6Peion beuildn Sl WHECINREACN FnTD B 990662 ratel. O

i rountorential portion Do HBeAapRerdchE FFTontizikdlh| dagifly Dobtesn the
2. Further, ingéfEnédRalsdad® 30, bétyeen FRIGSAHAI £RE I G RRIN %%rifgc\é’@i ch

one end opens into the space 20 and in which the other end side
comuni cates W tdnd 2 intersecting each other at generally right angles,

and a seal member 9 which is attached to the
circumferential portion of the casing 3 to seal airtightly
10 between the circumferential portion of the casing 3 and the
two wall surfaces 1, 2. Further, in the apparatus 10, a
depressurization path 13 in which one end opens into the
space-20 and in which the other end side communicates with
a depressurizing apparatus is attached to the casing 3.
15 The apparatus 10 further comprises an blast material nozzle
11 in which one end faces the wall surfaces in the space 20
and in which the other end side is connected to an
apparatus for supplying blast material, and comprises wheel
members 5, 6, 7, and 8 capable of moving the casing 3 along
20 the two wall surfaces 1, 2, in the condition of the space
20 being depressurized through the depressurization path 13

by the activation of the depressurizing apparatus.
FIG. 3 and FIG. 4 are a plan view and a side
view, respectively, of the blast apparatus 10. The

25 apparatus 10 is placed so as to straddle a corner portion



a depressurizing apparatus is attached to the casing 3. 15 The apparatus

10 further conprises an blast nmaterial nozzle 11 in which one end
faces the wall surfaces in the space 20 and in which the other end
side is connected to an apparatus for supplying blast material, and
conpri ses wheel menbers 5, 6, 7, and 8 capable of noving the casing 3
along 20 the two wall surfaces 1, 2, in the condition of the space

20 bei ng depressurized through the depressurization path 13 by the
activation of the depressurizing apparatts9 - FIG 3 and FIG
4 are a plan view and a_side view, respectively, of the bl ast

appar atus 10. between dhe twpavadilusurdarespl st 2sowhichointerseire eaator ner
portion . . -9- between the two
wal | surfaces PERRF ot ¢pnerpllx aigbétangtes, with shpeintermediahiony of ght
angles, with thc I nt er.medi tiog of t he seal nenber 9 attached to the
R PERdnmember 3 atached ty Whe GLTGHAATNT it BRERIMys,

circunferenti al
t he wheel 5 e , an re held.,.n positjons

. 6 8 N
per pendi cul ar £0 t eé igg?%lsl%o din %n3ﬁ8‘f’nt A8 RS ERYIRER! Jehe’ %Téleﬁl so
as to rotatg OoRpchbers0rd espondi ng wald Mf}\?\%ﬁ%l iﬁeﬁgsitib % LS Vﬁaaglg%{ 10,

a driving notor Is provi'ded fof each er, —an

TEOCES Dy, CanforSRsREr 40 0k Lipteapinasialan b LE ALY SRS
of 1, 2 so as to rotate on the corresponding wall surface. In
the épparatxis 10, a driving motor is provided for each
wheel member, and the wheel members 5, 6, 7, and 8 are
10 driven and rotated by the driving motors 15, 16, 17, and
18, respectively. 1In the embodiment, for the purpose of
allowing the apparatus 10 to move while keeping suction-
adhered condition onto the wall surfaces, the driving
forces for the wheel members 5, 6, 7, and 8 which are
15 driven by the driving motors are predetermined so that the
frictional forces exerted between the two wall surfaces 1 '
2 and the wheel members 5, 6, 7, 8 are larger than the
frictional forces exerted between the two wall surfaces 1,
2 and the seal member 9.
20 As shown in FIG. 2, the casing 3 is provided with
the blast material nozzle 11, from which the blast material
is projected onto the wall surfaces in the space 20. A
portion of the surface of the blast material nozzle 11 is
spherical-shaped and a holder 12 holding and supporting the

25 spherical portion has a constitution which allows the angle



all owi ng the apparatus 10 to nove whil e keeping suction- adher ed
condition onto the wall surfaces, the driving forces for the wheel
menbers 5, 6, 7, and 8 which are 15 driven by the driving notors are
predeterm ned so that the frictional forces exerted between the two
wal | surfaces 1, 2 and the wheel nenbers 5, 6, 7, 8 are larger than
t he frictional forces exerted between the two wall surfaces. 1, 2
and the seal nmenber 9. 20 As shown in FIG 2, the casing 3 is
provi ded with the blast material nezxbe~-11, fromwhich the bl ast

mat eri al Is projected onto the wall surfaces in the space 20. A
poktion of theofukhecklastt mateiriel merelealllndxrz|be lkddjwsted. In the
spheri cal -shaped and a hol der 12 hol ding and supporting the 25 spherical
portion has a apparatusilbé, Vluxithel punposecofimyisuring the airtightness

- 10 - of the blast material nozzle 11 to be adjusted. In the
apparatus 10, betweer the pdastoratasial rrgntmlee éilr anghehe rplder 13et HBEN t he
bl ast material nozzle 11 and the holder 12, th contact surface

bet ween bot h t ReNhRFbetertaces batwgenrtpath Bh%a‘%‘%e?% aeﬂeséeﬁrlﬁﬁ'dea’s‘ﬁ/i th
the d t th,13 th the d | Z1
appar at us. oot SasL88 FELA}85 I??P‘flrfge‘gmr‘rﬂgd’ucra?éﬁ defiredghsiaeEipr, prGR 137

appar at us

action, sucks ﬁpg””glé%?+ Lg%ﬁﬁhréﬁﬁﬁ éu%%%wgagﬁgg;aﬁgﬁﬁkg%uguc%hgg

shown). In the embodiment, the depressurizing apparatus

not only depressurizes the space 20 but, by the sucking
action, sucks up and retrieves through the depressurization

10 path 13 the blast material which has been projected from
the blast material nozzle 11 into the space 20.

In FIG. 1 is illustrated a manner in which the
blast apparatus 10 in accordance with the embodiment of the
invention adheres by suction to an area where the wall

15 surfaces 1 and 2 intersect at generally right angles. The
apparatus 10 is initially placed so as to define the space
20 between the casing 3 and the two wall surfaces 1, 2
intersecting at generally right angles. 1In the apparatus
10, the seal member 9 has a shape which allows t@e member
20 9 to adhere closely to a corner 30 between the two wall
surfaces 1 and 2 generally perpendicular to each other.
The depressurization of the space 20 by the depressurizing
apparatus communicating with the depressurization path 13
permits the apparatus 10 to adhere by suction onto both the

25 wall surfaces 1 and 2. In the suction-adhered condition,



10 path 13 the blast material which has been projected from t he bl ast

mat eri al nozzle 11 into the space 20. In FIG 1 is
illustrated a manner in which the bl ast apparatus 10 in accordance

wi th the enbodi nent of the i nventi on adheres by suction to an area
where the wall 15 surfaces 1 and 2 intersect at generally right angles.
The apparatus 10 is initially placed so as to define the space 20
bet ween the casing 3 and the two wall surfaces 1, 2 i ntersecting at

generally right angles. In the apparatus 11 - 10, the seal nenber 9 has a
shape which allows the nenber 20 9 to adhere closely to a corner 30
betmeen the twhsh@al blast wmatental 1which?2 hpmerkedrny porgelaiiahddar wictheach

ot her. The depressurization of the space 20 by the depressuri zing
appar at us commfAMEAEFAGIVALE mmeuﬁgﬂegtﬁénﬁqnamﬁntk@hcqgner 30pefnitthe t he

apparatus 10 to here_by suction onto both the 25_ wall _surfaces 1 and 2.
vadhePREE250R) romgh the blast materialhaoprigt lh@xavigledihi ch

In the suction-
has been accelera%id Wi t d air is projected toward the

corner 30 of th8 *1¢ € h?ﬂ'§ﬁrfg£€£r$% u§H*ERESBI 4BHEREPe FLERIAGEZIOF 11
D Sveted %o PAACBERE A Bnint el oPHELSSERLAFESY 92688 el °
01 18 S i pEeer R UEch o8l AT bikracon. | b BYATMRe e, O

has col l'ided webp éR&mple, steel grit of 0.5 to 0.7 mm ¢ has been used.

| The blast material which has collided with the

wall surfaces is then recovered by the sucking action of

10  the depressurizing apparatus through the depressurization

path 13. At this time, some blast material splashes over

the corner 30 between the two wall surfaces in the space 20

after colliding with the wall surfaces; in this corner

portion is thus prone to collect the blast material, the

.15 dirt removed by the blast material, or the like, which

would affect the efficiency of the works.

For this reason, the blasting apparatus 10 in
accordance with the embodiment is provided with, for
example, air vents 21, 22, so that air flows, through the

20 seal member 9 which is in contact with the wall surface 2,
into the space 20 toward the area where the two wall
surfaces intersect each other, by the pressure difference
between the space and the outside of the apparatus.
Providing such vents 21, 22, the air which flows into the

25 space 20 through the vents 21,22 being provided in a flange



wal | surfaces is then recovered by the sucking action of 10 the
depressurizing apparatus through the depressurization path 13. At this
time, sone blast material splashes over t he corner 30 between the two
wal | surfaces in the space 20 after colliding with the wall surfaces;
in this corner portion is thus prone to collect the blast material,
the 15 dirt renoved by the blast material, or the |like, which woul d
affect the efficiency of the works. For this reason, the

bl asti ng apparatus 10 in accordance W2t b the enbodi ment is provided
wth, for vents 21, 22, so that air flows through t he

20 - seal menbe?g 9&%‘% ?gﬁ%&hﬂ &eelymerber of dhe sapinge3sand on tha o

t he space 20 to he area where the_t wal | surfaces intersect
each ot her, ﬁﬁ PEILG: & E;’d’l fIRAGHQE t the 2RA hSRembeR gpa@i%lnéfpt e

frfii;d?n?é Eﬂibi%@r@%ﬁ%alaa R ghgies Re e Eﬁng%%v ?éérﬁ%% Fathe o
at ?ggﬁl ng the seanrir‘éﬁbenrlat J:Jtahe’ cS5i n%h% éﬁﬁeonnf hghe Spa%?ble t?’ecﬁer%( t he

space of the Seahsﬁﬁabéﬁegreéﬁf@$&ﬁ)ﬂﬂy%uggrthebééééﬁégﬁfié 8ﬁn§3§ﬂ"¥%

collided, the dirt rénoved by th asi ve t I ke in
the space, thetebype 5onéalb%id&&ht199 re&'ﬁée\i@tﬁlﬁﬁr@hlgfbltal& dﬁ9£§§§ai' za ion

path 13 to be done snoothly. The retrieved blast material is
recycled and reused.
| As opposed to the depressurization of the space
by the depressurizing apparatus,, the supply of blast

10 material and the introduction of air increase the pressure
in the space; in the embodiment, the conditions of the
supply and the influx are predetermined respectively so
that the supply and the influx may not hinder the adhesion
by suction of the apparatus body to the wall surfaces.

15 In FIGs. 5 and 6 is illustrated the seal member
9 having an L-shape in side view in accordance with the
embodiment; even with respect to two wall surfaces
intersecting at generally right angles, forming the seal
member 9 in such a shape allows a corner 19 of the seal

20 member 9 to be in sufficiently intimate contact with the
corner 30 between the wall surfaces.

FIG. 7 is a sectional view of the seal member 9;
as shown in this figure, a semicircular section is employed
so as to reduce the influence of the outside-air pressure

25 exerted during the depressurization of the space and the



recycl ed and reused. As opposed to the depressurization of

t he space by the depressurizing apparatus, the supply of blast 10
material and the introduction of air increase the pressure in the
space; in the enbodi nent, the conditions of the supply and the influx
are predeterm ned respectively so that the supply and the influx may
not hi nder the adhesion by suction of the apparatus body to the wall
surfaces. 15 In FIG. 5 and 6 is illustrated the seal nenber

9 having an L-shape in side viewin accorddee with the enbodi nent ;
even with respect._ to two wall surfaces intersecting at generally right
angl es, forni ndPfH¥esss of a frigbienal fiorae pxgrspdpinathevrovenentaf 19
of the seal 2 menber 9 to be in sufficiently intimate contact with the
corner 30 bet W& ERPAFALUSs - fhecgeal member having mugh 2 jshapesedqashal

I éw of th I nb 9; in thig fi . | CJ I
Section is enpSjed irl R £OWRGS: cthite SBRES nidueiEl of ot HEABRRLS Aok
25 : ' th | zat j f t th
P R Rte N B B eRar SRS EET S e PR
th tels. | d . { I
Lovar 0.t ho Spale B0, Chnd TRE oohol s el Ei8rRnd BRovised. P the

outside air fragupedfty 2laRde 23 Whild RakhSp&lidigLlas! BEaREH SHAFLE @&
provided with a
the openings 25, the seal member 5 is attached to the
casing 3. '
The seal member 9 is made of an unbreathable,
10 pliable material, and the contact of the seal member with
the wall surfaces thus grows tighter as the space 20 is
depressurized. Even in the case of wall surfaces having
microscopic roughness, a bulging portion 21 of the seal
member is capable of adhering closely onto the wall
15 surfaces while flexibly accommodating the asperities, thus
ensuring a sufficient sealing.
In FIG. 8 is 1illustrated a section of the
attaching portions of the casing 3 and the seal member 9,
the portions having the vents 21, 22 for the air for
20 Dblowing up into the sealed space the blast material which
has collided with the wall surfaces, as described above.
As shown in the drawing, the air vents 21, 22 are provided
in the flange 23 for attaching the seal member of the
casing and on the surface of the seal member on the side of

25 the space.



nounting flange 23 which has openi ngs 25 spaced apart. Via t he

openi ngs 25, the seal nenber 5 is attached to the casing 3.

The seal nenber 9 is nade of an unbreathable, 10 pliable material, and
thé contact of the seal nenber with the wall surfaces thus grows
tighter as the space 20 is depressurized. Even in the case of wall
surfaces having m croscopi ¢ roughness, a bul ging portion 21 of the
seal menber is capable of adhering closely onto the wall 15 surfaces
while flexibly accommodating the asperitd a9, -t hus ensuring a
sufficient sealing. In FIG 8 is illustrated a section of

t he, attaching porti ans FaG.t be aablagt3apparates sial acemxdan® with the

portions having the vents 21, 22 for the air for 20 blowing up into the
seal ed space t lamdtihext enbbdimehtvis dllustraltad.cdin itdhedbhash appavatus,

surf aces, as descri bed above. As shown in the drawing, the air vents
21, 22 are prow dextor 51 jis tgmovidedgen IHeooutsisshiofy a rasiang IRt of

t he casing _and on the surface of the seal nenber on the side of 25
t he space. he driving force of the motor is trangmitted through a |

FIG 9, a blast apparatus in accordance with anot her, .emhodi nent. i
illustrated® Int PP aSPURABr dsthe motgrgply %3 A nqﬂéﬂggﬁr%%i
outside of a C%Sc!znzq.esila,n%hich is movable. A portion of the surface of
the blast material nozzle 41 is spherical-shaped and a
héldet which holds and supports the spherical portion is
provided and arranged so that the angle of the nozzle can
10 be ddjusted. In the embodiment, for the purpose of
| ensuring the airtightness between the blast material nozzle
41 and the holder, the contact surfaces between both the
members are sealed, though not shown specifically. As a
result, the direction or angle of the projection of blast
15 material onto wall surfaces can be automatically adjusted,
and wider area of the wall surfaces in the space can be
blasted and cleaned by altering the projecting direction of
the blast material nozzle 41 during the projection of blast
material. As auxiliary means for moving the apparatus
20 smoothly, wheel members 55, 56 which have no drive source

‘are provided.

The invention is not 1limited to the above
embodiment but various modifications and the alterations to

the design may be made without departing from the spirit

25 and scope of the invention.



the driving force of the notor is transmtted through a 5 Iink 53 coupled
to the notor 51, to an blast materi al nozzle 41, which is novable. A
portion of the surface of the blast material nozzle 41 is

spheri cal - shaped and a hol der whi ch hol ds and supports the spheri cal
portion is provi ded and arranged so that the angle of the nozzle can
10 be adj usted. In the enbodi nent, for the purpose of ensuring the
ai rtightness between the blast material nozzle 41 and the holder, the
contact surfaces between both the reritser-s are seal ed, though not shown
specifically. As a result, the direction or angle of the projection of
blast 15 material onto?fcffseuibet aboyen pecend bmttic sheyf st aspect

and wi der area qf ;the ,wall surfaces in the space can be bl ast ed and

cl eaned by al t & kg%t H@VBPBI’L@EM ﬁbed??%ftlgo?ﬂ%fthe seglhaeghen akhaches
nozzl e 41 dur| t o ect | 0 mat.eri al As auxiliary nmeans
for noving the g’ppgg% S13Y aﬁgﬁ’?ﬁl fi‘%éBPcﬁerﬂﬁa’?‘?%, theg '%FFPCI‘I'a}Hve no

The jnvention is n imted

drive source r, |
to the above surfgngggll?r% sl?&ttl\rllgr B IR Yar TRt & fﬁ% ap er%’tei ons
to the de%hﬁ'ﬂng‘a}inﬁe B?dgeigﬁcégg&élgﬁ?fréﬁg gz-sgarcoen,1 L % 3 Ipralrtatuzsig.sand

scope of the invent

As described abaygp1aCu¥ dhd¥esthd Byl shetiBiPYHto the wall surfaces.
With the wheel members, the apparatus can be moved along
the wall surfaces intersecting at generally right angles.
With the blast material projected from lthe blast material

10 nozzle, a blasting process can be performed on the corner
between the wall surfaces. Besides, the projected abrasive
material can be retrieved through the depressurization path
communicating with the depressurizing apparatus.
Accordingly, the apparatus is capable of automatically

15 moving on the corner between the two wall surfaces, and
conducting blast cleaning by projecting blast material onto
the corner.
Further, according to the second aspect of the
invention, the same effects as the first aspect can be
20 attained basically. Besides, with the wheels held in
positions generally perpendicular to the corresponding wall
surface, the apparatus is capable of moving on the wall
surfaces while retaining suction-adhered condition onto the
wall surfaces.

25 Furthermore, according to the third aspect of the



of the invention, the casing and the seal nenber attached

to the

casi ng define the space between the two wall surfaces intersecting at
generally right angles and the 5 ~casing and, by depressurizing the
space, the apparatus is capabl e of adhering by suction onto the wall
surfaces. Wth the wheel nenbers, the apparatus can be noved al ong

the wal |l surfaces intersecting at generally right angles.

bl ast material projected fromthe blast material 10 nozzle,
process can be perfornmed on the corner - 16 -between the wall

Wth t
a bl asti
sur f aces

Besi des, the projected abrasive material can be retrieved throu

depressuri zat | davgathon, thecsamgneéfecty askhe fingfe or

ASP8/

he
ng

h the

appar at us. Accordingly, the apparatus_is_capable of automatically 15

novi ng on the E€8Rnde mttwined heasivalkyi sBefides; hhg blast

bl ast cl eaning by ,projecting blast paterial onto t he corner.

Further, accor 8R§ecsephensacthe Wapecsuptagery the digkmemgyed hy &hk
ffect th i rst t 20 .attained basically. Besi d ith
The vhoel s hol BIARE MATesdaly: 8RS GhAHHRS yCHbITR Al LAty dpEricved "
di . f wat h t ' bl f ' th
var 1 SR B b Ve B g o SR PR Tl N dpRr S S e 1
wal | surfaces. p123¢ material, EHB!ASLED Snd 20O A Yy WYt UG ASREET Of

g

t he

10

15

20

25

the corner between the wall surfaces.

| Furthermore, according to the fourth aspect of
the invention, the same effects as any one of the first to
third aspects can be attained basically. Besides, the
blast material nozzle is movable and the angle of the
projecting direction can bé adjusted; therefore, wider area
of the wall surfaces in the space can be blasted and
cleaned by projecting blast material while altering the
projecting direction.

INDUSTRIAL APPLICABILITY

As described above, the self-drive blast

apparatus according to the invention is capable of moving
aldng two wall surfaces intersecting at a given angle, and
capable of blast cleaning by projecting blast material onto
the wall surfaces; the apparatus can be effectively applied
to the blasting work on a corner where two wall surfaces
intersect, which work especially involves a difficulty in
such works required to be automated as the cleaning of the

inner and outer wall surfaces and the conditioning of the



- 16 - invention, the sane effects as the first or second aspect

can be attained basically. Besides, the blast materi al projected onto
the wall surfaces, the dirt renoved by the bl ast material, and the

li ke can be efficiently retrieved 5 by blowing up the blast material into
t he space so that the bl ast material, the dirt, and the |like may not
collect in the corner between the wall surfaces.

Furthernore, according to the fourth aspect of the invention, the sane
effects as any one of the first to 10 4hi7rd aspects can be attai ned

basi cal | y. Besi des, the bl ast material nozzle is novable and the
ang] e of the subsgmajtect$wgfatie eprion ten pednddingstinl; €her examples der

ar ea of the wall surfaces in the space can be bl asted and cl eaned
by projecting iFhdst, hdgd-ndiisenbuiddinger hunget hank 450r pkke ebik@g direction.

| NDUSTRI AL APPLI CABI LI TY As described above, the self-drive
bl ast apparatus according to the invention is capable of noving

along two wall surfaces intersecting at a given angle, and 20 capable of
bl ast cleaning by projecting blast material onto the wall surfaces;

t he apparatus can be effectively applied to the blasting work on a
corner where two wall surfaces i ntersect, which work especially
involves a difficulty in such works required to be automated as the
cleaning of the 25 inner and outer wall surfaces and the conditioning of
t he



- 17 - substrate surface prior to painting in, for exanple, a ship,
hi gh-rise building, huge tank, or the like. —— Wat is clained

i S: 1. A self-drive bl ast apparat us conprisin
whi'ch defines a space between the casing and two wal | ﬂeﬂ E“"nu”
I ntersecting each other at a specified angle, a 5 seal

attached to a circunferential portion of the casi ng to seal”
airtightly bet ween t he circunferential portion of the casing and
the two wall surfaces, a depressuri-zasi en path in which one end opens
Into the space and the other end side communicates with a 10
deg;essur|2|ngW&ppaiataéﬁiaedlhst material nozzle which is mounted to
the casing and in which one end faces the wall surfaces in the space
and the other dnd side i$ sehfiedrie blast apﬁﬁraﬁparra@mn%m%@maﬁw

bl ast material, and npving means whi ch is capable of noving the %§S|ng
along the two Whichygefinag facepacen batweern oble t Ca§1ngf a"tqwetwgp

bei ng depressurized throu the _de ressurlzatlon

activating theSH€§P€§§U#Pf?ﬁ@eﬁgbﬁga?ﬁgh her a3 a speci 1§3IP“§¥eVeablast
apparat us %f cIa qememge ghlch is attached to a circumferential portion

of the casing to seal airtightly between the
circumferential portion of the casing and the two wall
sﬁrfaces, a depressurization path in which one end opens
into the space and the other end side communicates with a

10 depressurizing apparatus, a blast material nozzle which is
| mounted to the casing and in which one end faces the wall
surfaces in the space and the other end side is connected

to an apparatus for supplying blast material, and moving
means which is capable of moving the casing along the two

15 wall surfaces in the condition of the space being
depressurized through the depressurization path by

activating the depressurizing apparatus.

2. A self-drive blast apparatus as claimed in claim
20 1, wherein the moving means comprises wheel members for
rolling on the wall surfaces and motors for driving and
rotating the wheels, and the wheels are held in positions

generally perpendicular to the corresponding wall surface.

25 3. A self-drive blast apparatus as claimed in claim



20 1, wherein the noving nmeans conprises wheel nenbers for roIIinq_on
the wall surfaces and notors for driving and rotatln t he V\heM‘

t he wheels are held in positions general ly perpendlﬂ Iﬂﬂu
correspondi ng wal |l surface. 25 3. A sel f-dri

as claimed in claim 1 or
2, further conprising an air vent for, during the depressurlzatlon of
the space, allowing air to flowin toward an area where the two wal
surfaces intersect each other. 5 - 14 - A self-drive bl ast
apparatus as clainmed in any one of clainms 1 to 3, wherein the angle of
t he, bl ast Aatat i 4 forzheri compristiagl @nt ;i teent hfopy ojdactingg the

direction of blast material .
depressurization of the space, allowing air to flow in

¢

toward an area where the two wall surfaces intersect each

other.

4. A self-drive blast apparatus as claimed in any
one of claims 1 to 3, wherein the angle of the blast
material nozzle is adjustable to alter the projecting

direction of blast material.



