N149 - 1 - HANG NG TYPE PAI NTI NG APPARATUS AND PAI NTI NG SYSTEM

BACKGROUND OF THE | NVENTI ON 51. Field of the Invention The
present invention relates particularly to a hanging type painting
apparatus used to paint an inner surface of a cargo tank, for W149

exanple, an oil tank, provided in an oil-tanker, and a painting
system havi ng 10such a painting apparatus. 2.Description of the
Rel ated Art n.d I es. f-or pl e
an oil tank, is formedunder—a i %R@ﬂﬁ?]@ﬂi%%y_ lime Sﬁé@-
ship. The internal space of the cargo tank is 15relatively |arge and
has a hei ght of approximately 15 to 20 neters, and a width and | ength

of approximately 10 ers. e inting operation to paint an
i nner surface of suéﬁgﬁéggggh égnﬁﬂ$ﬁgﬁﬁﬁg§0§ bl asti ng operation, a
cl eaning 6perati on dnd aFdedti nf Operkiventic20Fi rst, the bl ast
operation is carried out waere] i.ve is.LbLec
et airtate o 5o S RNV By Pelo e
e inner sur a : edt he Perdvaln ofn:y
deposits is vi sgiptdded RIPECEEAgoabsntk hefbr themgabr aai ¥e1 i sadiecover ed
and the Cleanl%%TQEEQQELon i S gfrforned to clean . the inner surface of
the cargo tank.F5h 8 20t ALl b2tk Hy AR &t PEATEHRE U PR iy
a paint 0 the suwiera parihadegobppacatnas go tank and visually _
Ut Thus. the painng SoeatPohcT s Eans eraet YA e patent Mo,
3607260 discloses a pai nfi ATEPpERBE UBRdD O StEPLNGLBLES s kM @xample
pai nting operatdpilThenkyi ki PErAdPaiRidis a0igeel0sedai Da dGPHIOER and

P n _ . - qi .
atent No 360§%§—§£%e g%gg[ngTﬁgpfnggg%h?%%%c%ngfl%he cargo tank is

15 relatively large and has a height of approximately 15 to
20 meters, and a width and length of approximately 10 to
20 meters. The painting operation to paint an inner
surface of such a cargo tank includes a blasting
operation, a cleaning operation and a coating operation.

20 First, the blast operation is carried out
wherein an abrasive is injected conto the inner surface of
the cargo tank at high speed to remove deposits on the
inner surface of the cargo tank. Thereafter, the removal
of the deposits is visually inspected, and then, the

25 abrasive is recovered and the cleaning operation is
performed to clean the inner surface of the cargo tank.
Thereafter, the coating operation including applying a
paint to the inner surface of the cargo tank and visually
inspecting the coat film applied to the inner surface is

30 carried out. Thus, the painting operation is complete.

Japanese Patent No. 3607260 discloses a

painting apparatus for carrying out such a painting
operation. The painting apparatus disclosed in Japanese
Patent No. 3607260 is a hanging type apparatus and is

35 comprised of an elevating portion installed on a base
plate, and a support post hanging from the elevating
portion through an opening formed in the base plate in



35conprised of an elevating portion installed on a base plate, and a
support post hanging fromthe el evating portion through an opening
formed in the base plate in - 2 - the dowwardly vertical direction
of a hole formed in the |Iower part of the base plate. The nain body
of the painting apparatus is noved up and Zown al ong the support
post. 5However, the hanging type painting apparatus disclosed in

Japanese Paten . i 1e LA an _cargo ta of _an oi
t anker, and thtetrhgofigégl%g(rqg% ‘?1%10 et o?’ﬁgt%é%b%ﬁ Bgr%i o%%e, né;ourc T as" the
angl e iron, inlcwercargt eankire Wrse tthatisangiChg nype pedintdfhghe

apparatus is 1Qusedihg agshratusmd VRN Lhe héeAtarity ahhd Repport
pai nting apparatus nmay contact the inner surface of the cargo tanl%> or
t he stepped poRS¥ms. I f the contact occurs, a separation

of a part5of the paint apphkéesrt ocHdharampiey supéaseiotiddeaea@tus
15tank or a br f, the r.tion..of inting.a rat.u
may take pl acet%ﬁ?h%gg)sggs%ﬁtf%%%\y% géi)altuep% Pgségg?géw he pogfltn ) %esfag. In
Under these ci reugetrgncesnki ¢t ian ailobjaaderef antdetpereserg 4 dwagei on

to provide a hapgiRe bYPStLb&E | NG-2AQRRNALALHS a ¥hhEt LAl evient nkhe
mai n body of the painting aq%gar atus from bei ng danpged and can stably
perform the paiSiti9Tg CBpEr at VPP arit L2379 AGi HyPeyRE Hég/iar%’asr@é"ﬁ_sals
pai nti nglappar aisésl iQUSYBRYaOFerdiHEdiMdNT| ONe25TFonacdid@ e tihe obj ect

"vent 1 on, “therE PESBeooPlabe LT T s ST B P i A M ot ee
conpri sing a pesirgeatghkgor htlvight eppesh@eirtgonsr med i n an upper
surface of a tank, a maiRrbegy WHGh-d SRR § YPp@Ptkion of a part
of the paint applied to the inner surface of the cargo
15 tank or a breakage of the supply portion of the painting
apparatus may take place, thus resulting in failure to
supply the paint, etc.
Under these circumstances, it is an object of
the present invention to provide a hanging type painting
20 apparatus which can prevent the main body of the painting
apparatus from being damaged and can stably perform the
painting operation and a painting system having such a
painting apparatus.
SUMMARY OF THE INVENTION
25 To achieve the object mentioned above, according to
a first aspect of the present invention, there is
provided a hanging type painting apparatus comprising a
post hanging through an opening formed in an upper
surface of a tank, a main body which is movable up and
30 down along the post and is rotatable about the post, a
storage portion which stores therein dimensional data of
the tank, a calculating portion which calculates the
shortest distance between each of a plurality of
monitoring points arranged over the entire main body of
35 the painting apparatus and the tank whose data is stored
in the storage portion, at a predetermined cycle, and an

operation stopping portion which stops the operation of



30down al ong the post and is rotatable about the post, a storage
portion which stores therein dinensional data of the tank, a

cal cul ating portion which cal cul ates the shortest distance between
each of a plurality of nonitoring points arranged over the entire
mai n body of 35 the painting apparatus andl the tank whose data is
stored in the storage portion, at a predeterm ned cycle, and an

operation st oppintd rRaht beRyWE Chn st tikgy %P%EI%EQQ Phen -at3 TedM€one
mai n body of the m%;lggﬁ%ggar at us when gt least one of the shortest

di stances cal cftfat P BRGTTh SFoctiahersPE nEr e efa tqHRtaon
predet er mi ned \ntdonl nsobkhellaoridsgn ian trikeletietfinasd pectiye when t he

Sshortest distance het %ﬁgrzﬂgr{lr%ﬂikitnorghb@ friorisret gsg%% hew}_*ng.‘aljl }h%ody of

t he pai nti ng apparatus an I s bel'ow™a pr 'er'm ned val ue,

t he oper abi on dharieskadasbauye dbeitrepdine Meglisppinatesine stfopped.

I n other wor ds1mati|?1eb@ﬁiyno?OgHe%airhﬁr{:@ia'ypia&gtﬁgp@ﬁétﬂ%i1§ar§$ Q}%P%@low
before the 10mai n body cones . into contact with the tank, so it is

possible to pr b At paratirs-i Yy ©
&Y ST EHETRAP R B Df Hhife PETALILAY AppHiatiist Moy of
contacti ng the thenkaiGansgqappitaiud hies sttalpedpal Dhi dghaperatdsgn than
be perforned i rayventi t.he. i.n I of _t e
supply 15port;,\1*(gﬁr‘1EJ %?lr %%%%e?%ggg%’ gleﬁd{.‘ﬁed’ a%léﬁ%%gﬁal %3 %ﬁoé@s}%{:@n the
aspect ofi0t he MRAIENBIOSY, CPRES hbe® riepritase paitht fhe bppar adusit is
according tO thaddibil @spgebvémt the nEOMPbLAgSoat theasdimtrain
detection portion provi dgd at a front en%&gf tge r’rﬁln OdTH:ﬁlf th
20pai nti ng. appAPRATE L Aih&F 8RN R TpdKh iPen EePEppi NP FRAIT et de
t he operation coftdadie paintbhodyopdrdtherpaiant begpapparm¢disdivitien a
signal value delegkedify Lhe Bhial hAslenl 0 ROTLLOD EXGARTISA

predet er m ned range. er words, in the second aspect, whe PRe
25si gnal 19al ue noxdien £rom Phengtdanagadet ecting portion, which is,

TO& eéa{”ﬁ' tetﬁ s]graizxt@ca%ggs? tﬁﬁcﬁ%isse?:cﬁ{cﬁ@t%b&:m aedu:afmgareﬂtﬂidtns, ttﬁe
j udge a ront end o e. sup rtion actually. cqntacts e
| nner surface QPSS SRS BRLTC L R CESBF OL0E 0% TOn Rt |t
is 30 possibl espeqyr duenhetheompmises wrtf deessf obhestamkn otettdrgion
supply portion ifs8lf, %&8@‘188&?‘& dangged @Adsmpegagmam IORES ald @ eOf
to supply porti‘on of the painting apparatus main body. According to a
third aspfct ofPaifeing epppsatushevherein the operatidn stopping

portion stops the operation of the main body of the
painting apparatus when a signal value detected by the
strain detecting portion exceeds a predetermined range.
In other words, in the second aspect, when the
25 signal value issued from the strain detecting portion,
which is, for example, a strain gauge, exceeds a
predetermined range, it is judged that the front end of
the supply portion actually contacts the inner surface of
the tank, etc. Upon occurrence of such a contact, it is
30 possible to prevent the inner surface of the tank or the
supply portion itself from being damaged by stopping the
operation of to supply portion of the painting apparatus
main body.
According to a third aspect of the invention, the
35 hanging type painting apparatus according to the second
aspect further comprises a first paint pipe connected to
the front end of the main body of the painting apparatus,



35 hangi ng type painting apparatus according to the second aspect
further conprises a first paint pipe connected to the front end of
the main body of the painting apparatus, -- 4 - a second paint pipe
connecting the first paint pipe to a paint source and having a

di anmeter larger than that of the first paiat-pipe, and an

openi ng- cl osi ng sw t ching vaIve provided between the first paint pipe
and the 5second of her wo

the operation ot IOStaehe sup)p(l?'§/1 %on&eqtﬁélgnéc?‘ﬁ %65?90?5‘%%?0% enttl
apparatus is strpped Son.lhreeopedl lrn@vmg)sa mgagwttechlaggeal hean si:krdtosﬁd

to stop the supgly @fgih ame g;s eatrﬁ:l arfSpaek h Ebssﬂpgrgﬂgc&ﬁy

swi tching val ve may be cl osed the operation pi n ortion o
t he manual oper%tiéh PePvaAegpleBYeRn thee ki Qlé OBIPRy W i1 ng

val ve i s kocat eshdyhd I@ﬁmpspip@m side of the first paint pipe as
viewed in the direct] f _the 15flow f t he paint nd accor di ngly,
i tﬁgr g pf

if the first paint dBRRY2d, 1 s BhILST BPReFY piRSFert?S he

pai nt from c'ontdpmmitsioyl béakhﬂgsmpzmlm tpme:td@unagédtpermam toddit hef fohest
pai nt pi pe. e n i S
preferably pr ovga&%gamggggéﬁggf% 2% 6%3 nt%%:mb 82%13@-%6 éfllfhog}nt end
of the supply poPtiHIEoVBLESeht TSR 40aGEOBF tgﬁesw%ﬁ,o t'®® nore

certainlyo pafiengr ditag, t asawé DL t mﬁsp@@hmf; bh]@siﬁlg'e‘fﬁiﬁhhlﬁd"le

hangi ng type pal t|n ar at us cor the first to
the third aspecty feugfi erBecSPrLr%??dggb £ %@&rﬁ gnmﬁg?:ﬁr)\pjhn%h?c?retsw&nor

oper ati on progriamtdfe meuhéngpﬂgatwm Qfaiamt iopgrappar at Tke drREsedidon a

devi ation bet wecelrbsa__@e%%eﬁlﬂg%iw i 11RecRASER Pnd ée%na@qde
target position of the post erm ned 1 n accordance Wt

position of thefofd rf-@r&ép@ﬁa%gpﬂd?? tafe V&eﬁ‘@ﬁlsFBnEFGB‘éjd%?%md?n He the
t ank. 15 | n gitdierovehdspalifit | hend cloddrcasigeyt,, iasthdef progreemnts

nodi fied in accordance with the ey, t ywee peasur
of the positi orPGt° 1hed|§pn:§,L eahd heé ?padrsgebq\%a}ﬁ%egr%ﬁgno ereuatpleaglrj?\'{:affl‘J:%m
t he hangi ng t ypeorgaimaciusdy leaking from the damaged portlon of the

first paint pipe. WNote that another opening-closing

switching valve is preferably provided between the first
20 paint pipe and the front end of the supply portion to

prevent the leakage of the paint, etc., more certainly.

According to a fourth aspect of the invention, the
hanging type painting apparatus according to any one of
the first to the third aspects further comprises a

25 modifier which modifies an operation program of the
hanging type painting apparatus, based on a deviation
between a measured position of the post in the tank and a
target position of the post determined in accordance with
the position of the opening depending on the dimensional

30 data of the tank.

In other words, in the fourth aspect, as the program
is modified in accordance with the deviation between the
measured value of the position of the post and the target
value, the operation of the hanging type painting

35 apparatus can be carried out more accurately.

According a fifth aspect of the present invention,

the hanging type painting apparatus according to the



35apparatus can be carried out nore accur ately. According a
fifth aspect of the present inventiaqn, the hanging type painting

apparatus according to the - 5 - first aspect further conprises a
gondol a which is rotatable about an axis parallel with the post. In
ot her words, the operator on the gondol a-can- nove very cl ose

to an object to be inspected or repaired, 5etc., to performthe

| nspection or rePAT aspllr rurcndfCRiinGet0aagshabl A5REG! f the

invention, there I's provi a palnting systemconprising a
hangi ng type paidiataglapphrat ush kA s Pagrariledt whbRt Lhakfsiy t hrough a
first opening formedn Btasruppeds suWHapRbtarlohatke @A L ida%t move
mai n body which is vablg ug ankg;I dqim%r?alb%n?i t he {:i LSt _post .an% IS
rot at abl e about’ THe FPSt “Bost, ¥ e orfd “rangPRGCt P pai RAHG
appar at usShavi ref-ca s¢copdrfost tlamgingpecdtiocaghrarspgbnd @peni ng
formed in the UPPer xuuptacey A9ch % SAIOBLIRENBOM, Wl Eli%n  chere
on a

15novabl e up and down al ong™the sec oSt and i s rotatabl'e dbout
the second postis @HovigedcanPaort HuF tS¥GtrehCORPEdREPY| 3 Fiest ihpgging

han?i n? t%/ﬁe paiﬁiel;j@Qi@@@aga&y@ar@t_@gmqn@oat EQ%S@%éé%ﬂqhéﬁaji% |
control s e S on angil.n ype paln n ppar at us an ost contro
bortion 2000 WP UEHe 3 FRLPE LORTIIS FSrhegn LAnaP o ShcBH 256nEroP
portion afe cortmedt,edandnaeferst tiweid isly wbatholspootainie tuarswd tiown
posi tion signals of; 8,0 EE?%H@S!OR ddd st %@%Egﬁigga}%’tﬁ@téﬁea.tfilr%%ﬁ
arranged entirely over the first main body of the first han%r;,g

pai nting appar &5 25t §eCRRANBRRIEFhtYHIe PILPEoRT adPRE TR Bt térviiNGed
cycle, said secubneopbsel hpagir@nHrarsat sepostt 698n Shg el 1a

lurality of d nmoni't ‘ t_|east d .over .th
entire second i B8y SR-FRES SeEOhd: RATGT R0 BArET R HPiar dcus to

t he host 18ont r slovedrlei op andtdewn along the second post and is
rotatable about the second post, a first contrel portion
which controls the first hanging type painting apparatus,
a second control portion which controls the second
hanging type painting apparatus, and host control portion

20 to which the first control portion and the second control
portion are connected, wherein the first control portion
transmits position signals of a plurality of first
monitoring points at least arranged entirely over the
first main body of the first hanging painting apparatus

25 to the host control portion at a predetermined cycle,
said second control portion transmits position signals of
a plurality of second monitoring points at least arranged
over the entire second main body of the second hanging
painting apparatus to the host control portion at the

30 predetermined cycle, the host control portion comprises a
calculation portion which calculates the distance between
each of the first monitoring points and each of the
second monitoring points at the predetermined cycle, and
an operation stopping portion which stops the operation

35 of the first and second main bodies of the painting
apparatus when the shortest distance among the distances
calculated by the calculation portion is smaller than a



30pr edet erm ned cycl e, “the host control portion conprises a

cal cul ation portion which cal culates the distance between each of the
first nmonitoring points and each of thé second nonitoring points at
the predeterm ned cycle, and an operation stopping portion which
stops the operation 350f the first and sec®nd nmain bodi es of the

pai nti ng apparatus when the shortest distance anong the di stances

cal cul ated by %ﬁ%d%%%%ﬂhﬁEBOGafﬁgﬁion is smaller than a - 6 -
In the

pr edet er mi ned val ue. | si xth aspect, when the shortest
di stance between théPndhPt 8F1HY PWRSHL ofheRether shoreest Wiyt agicet he

first paintingipacat thcandnifer iMNigddntngrpehat £of st nde rrRgoBe

mai n body of t secon aLnting apparatus i l[ler.than a |

predeterﬁined 3§Fu§?r§%e8???éfnékﬁ ol Soﬁnahgggfmg?lﬁﬁﬁ%ﬂqlﬁflnt of

appar at usband tthe second main bhodly of thie ssecoddppantinggm@ppartasuss
t d. | : i ; i t i \

are stopped. |n.ahher \g@ggﬁa zspgdéedéﬁﬁn@ﬁ'bggﬂeg{ ?%]e he dd géaan body

pai nting 1lO0apparatus an e second nain y O e second pain
apparatus are $foppedIpEFbreaimeln ¢ RPIrAtYScBnRt akhe WwedPrch&@aiot hedy
gg cont actlof td¥e thier S'Eec_aﬂ[d §£§ﬁlﬁ1§@ﬁ©a&@@b§sa£?k§§o@&ﬁe- In other
nsequently, it is possible to carry out .a _stable palnting operation
whil e preventi r‘i"é’rf’?t’hgifai E%fsw&f%fb&@}iyof’ftﬁ ©f }E?Pﬁmq%
appar at us0and teppagetordandi bhdoshcofd ragnsbodndopating | TercaPpadhiisng
from bei ng da d.-.yen, bot &g% [ [ o] n d..ain
body have beeggggéfgteg,atﬁeg%é ratfgﬁkg%aggfg %%Vgsg“g?gﬁﬁgﬁgQaHgﬁh
when one of th&ady §thsRd Becerrlt IONEh thedifésshadnber Bpematiad, the

operation of thed@ee KakasbeUycaBy distprRedy, it idjaydiddleveby, it
is possible to additionall %g§V|deraﬂ}hlrd hag ing type paintin
appar at us havi f§ &t Ri* danéF D RAIWHE e PREGA %O%%thggt <§W§H§F8@st
25di st antBs bettheerfittheé mebntlovdnghHdihet fotrsthpaintity neppedeadys ehd
the first hangi j 0t i S h j tor.j i.at of
the second mai i Body of t e Secsnd Hangn S@?gﬁé BalRitg iRl
bet ween t he norfito8r PR&NBofATagdt hdhsdc bR hrrg 8 gaeﬂa?/t & héoslyc 6Rd

hangi ng type the second main body have been operated, the operation of

both may be stopped, and when one of the first and second

20 main bodies has been operated, the operation of the one
main body may be stopped.

Alternatively, it is possible to additionally

provide a third hanging type painting apparatus having a
third main body, wherein when any of the shortest

25 distances between the monitoring point of the first main
body of the first hanging type painting apparatus and the
monitoring point of the second main body of the second
hanging type painting apparatus, between the monitoring
point of the second main body of the second hanging type

30 painting apparatus and the monitoring point of the third
main body of the third hanging type painting apparatus,
and between the monitoring point of the third main body
of the third hanging type painting apparatus and the
monitoring point of the first main body of the first

35 hanging type painting apparatus is smaller than a
predetermined value, the first, second and third main
bodies of the first, second and third hanging type



30pai nti ng apparatus and the nmonitoring point of the third main body
of the third hanging type painting apparatus, and between the

moni toring point of the third main body of the third hanging type

pai nti ng apparatus and the nonitoring point of the first main body of
the first 35hanging type painting apparatus +s smaller than a
predeterm ned value, the first, second and third main bodies of the
first, second angnEQBrd han 5995t§Q§53}5 {_ - _Jpainting apparatuses are
st opped. &se dndrerher d%jeéﬁs,1¥§§F8res, and advant ages of

t he present inventi Ghesel bndectinee cppartent feathirghi @id tdrvaletagiclsed £
description of er hIESY S, iRefLo S.4 Ly ot
drawi ngs. BRI EI;%CESIE?%I%I%I%¥FO%H %%ﬁ THE %ﬁ&\r}\v ﬁ%simé@ abﬂ”‘li’:#ééﬁ{ iir?gll?ﬁt o
partial sectiorfdl® FedfioPaderFplRtiathiath X RRABE Y gERORRLRRII I ithgreof
appar at ussaccorgd ngluetirhecfriegettic idiaiitlngen i s installed. 10FIG 2
is an enlarged view i e of a hanging type
pai nting apparatus.Bﬁ&Eg BE??%ng%WEQ%’g@ﬁs%§§ﬁ#§é5vieM/of a main
body of a hangi ng t ¥pgé€.pai asi agpapparlatassctiBh&l daew sofirm estliar ged
view of a bl asmm%ea%aquggl?ppé tﬁé&@ﬁ%@n%@ﬁ%ws 3, S AN Ot
hangi ng type pai nting apparaftus according to the present 1nvention.
FIG 4b is a sétESGR IlVW@RFb?nt%ﬁa%ﬂ%Eﬁfh%ke wi ndi ng portion shown

in FIG 4a. FIG.FRGLs 5ashaviba myqaivilewToki agman sepplanidién
portion of elevator of a hanging type painting apparatus.
FIG. 3 is a perspeciive view of a main body of a
hanging type painting apparatus.
FIG. 4a is an enlarged view of a blast hose winding
15 portion connected teo a main body of a hanging type
painting apparatus according to the present invention.

FIG. 4b is a sectional view of the blast hose
winding portion shown in FIG. 4a.

FIG. 5 shows a paint mixing and supplying portion of

20 a hanging type palnting apparatus according to the
present invention.

FIG. 6a is a plan view showing a model of a cargo
tank, etc.

FIG. 6éb is a partial enlarged view of the model

25 shown in FIG. 6a.

FIG. 7 is a flow chart showing the monitoring
operation of a hanging type painting apparatus according
to the present invention.

FIG. 8a 1s a side view of an injecticon nozzle

30 provided in a supply portion.

FIG. 8b shows an injection nozzle a part of which is
in contact with a cargo tank.

FIG. Bc is a partial enlarged view of the injection
nozzle shown in FIG. B8a.

35 FIG. Sa is a view of a first paint pipe and a second
paint pipe, extending from an injection nozzle.

FIG. 99 is an enlarged view of a second opening-



20a hangi ng type painting apf)ar atus according to the present

I nventi on. FIG 6a is a plan view showi ng a nodel of a cargo
tank, etc. FIG 6b is a partial enlarged view of the
nodel 25shown in FIG 6a. FIG 7 is a flow chart show ng the
nonitoring operation of a hanging type pai#ttng apparatus according
to the present invention. FIG 8a is a side view of an
injection nozzlg QRGO dednt Ay aySURPl y portion. FIG 8b shows

an injection nozzle a part of which is in contact with a cargo tank.
FIG Sc is a partialf1&nl 4Pgeds i et ¥ HiR¥ ©Aj BEPFBAT Mt Lot En
FI G Ba. 35FI Ghafdaing @ypkepaOhting idrfiarpaust pi pe and a second paint
pi pe, extending fro n Lpiection nozzl.e. FILLG._9b is an. enl arged. view
of a second openi ng[PI%-' gab cF oS} negncgv‘\ﬁjte(‘:‘rhf’rggaeg]pl\}g main qﬁc{gg O%Oéi1 S
a side viéw of hangtivgr typenphbnying apreaagiusg t ype painting

appar at us. F - 10b 4 LeWeO ' ody
of a 5hangi ng type pFéiGnt ill%gl%p%a%%{%gﬁ%%r\éhF}yaglqgﬁgg{go{%}cke%

di agram of a pdlavidgasPsEEnd hayiy Hengiggalypy BRinaig mpRys&uses
pai nting appar aldésesiiagcesditng peeddir AmeSaRt ohventi on.

FIG. 12a is a plan view of another model of a

10 painting system.

FIG. 12b is a side view of a model of a painting
systemn.

FIG. 13 is a flow chart showing the operation of the
painting system.

15 FIG. 14 is a flow chart showing an installation
method of a post used in a hanging type painting
apparatus.

DETAILED DESCRIPTION
Embodiments of the present invention will be

20 discussed below with reference to the accompanying
drawings. In the drawings, the same components are
assigned like reference numerals. Foxr sake of easy
understanding, the scale of the drawings has been
appropriately changed.

25 FIG. 1 is a partial sectional view of a ship in
which a hanging type painting apparatus according to the
present invention is installed. As can be seen from FIG.
1, a ship 900 has therein a cargo tank 800, and an
elevator 70 of a hanging type painting apparatus 10

30 according to the present invention is installed on a deck
910 of the ship 900. Generally, the deck 910 is provided
with a plurality of openings 920, i.e., butterworth
machine holes which are used when the cargo tank is
cleaned and a manhole (not shown) through which an

35 operator enters the cargo tank.

The opening 920 in the present invention has a
circular shape whose diameter is approximately 40 cm.



FIG 12a is a plan view of another nodel of a 10painting system

FIG 12b is a side view of a nodel of a painting system FIG 13
is a flow chart showi ng the operation of the painting system 15FI G
14 is a flow chart showing an installation method of a post used in a
hangi ng type painting apparatus. DETAI LED ®ESCRI PTI ON Enbodi nent s of
the present invention will be 20di scussed below with reference to the

acconpanyi ng dr.aw n I he draw ngs. .the_sanme, co nent.s _are
assigned like rlg}vgerr%?%glr%uh%?al %C.Jr For Hg)a{'l?é & rg%‘?ngﬁg%; SRR r?gf, t he
scal e of the dranpargsmadeledhl appro@d ameloy ehanydipt &R Ghabd s a

partial sectionfdyitieW fkj8rSHi Pndte UL 03 RANGHAYA tNPE PU ALY of
apparatus according to the present invention is jnstalled. As can be

| .
seen from FIG %0 @-shifheoarsastaHertlth of ERpgsNiBNkOBIHRS dhdedght
el evator B0 of «f hapgondmbypey phb ni ity 24ppakatius idoh 30ad closrdidrg difo

the present inventi I.s_knstalle de 10, 0f the shi 0Q.
Cenerally, the a%@c%?%m%ﬁggpégﬁdg%%vﬁ t%h ailélt‘%%ﬂa ﬁ?yeg?v%tpoergi@gsl%zo,
i .e., butterworndsidemiedechotes sgrcinrt@lusédtihedeche® Karage! thduek i s

cleaned and a mrphohq (3@0Eh§h19é{\ﬂi@ir§2cjart3}1{%h whihehngnagoopanal ar enters
t he cargo tank. The  openi ngag 1N tf? presént invention has a
circul ar shape SH&S@dgakBt Ehe;| ra‘-ifbr%ﬂknég’gl yIa8 gnpart pf the

10 elevator 70 through the opening 92 of the deck 910.

FIG. 2 is an enlarged view of the main body of the
hanging type paintihg apparatus and the elevator. As can
be seen from Fig. 2, the post 11 extends through the
opening 220 of the deck 910 and is anchored at its upper

15 end 13 by a hanger, e.g., a chain 72, which extends from
a part of the elevator 70, e.g., frame 71. Thus, the
post 11 is_suspended from the frame 71. The total weight
of the main body 12 of the hanging type painting
apparatus 10 and the post 11 is approximately 10 tons.

20 When the main body 12 and the post 11 are hung, it
is possible to enhance the stability, compared with the
support structure in which the main body 12 and the post
11 are vertically supported only on and by the doubled
bottom surface 810 of the cargo tank 800. The support of

25 the post 11 by hanging can reduce the load against the
bottom surface 810 of the cargo tank 800.

It is preferable that the post 11 be supported at
its lower end 14 by a swing prevention damper support 89
which is positioned in advance on the bottom surface 810

30 of the cargo tank 800. A large part of the total weight
of the main body 12 and the post 11, of the hanging
painting apparatus 10, for example, 80% of the total
weight is supported by the frame 71 and the remaining
part of the weight, for example 20% is supported by the

35 damper support 89 on the bottom surface 810 as shown in
FIG. 1 and FIG. 3, which is a perspective view of a main

body of the hanging type painting apparatus.



The manhol e has, for exanple, a recCtangul ar shape of approxi mately
100 cmx 80 cmor an elliptical shape having a major dianeter of 100
cmand a mnor dianeter of 80 cm The cargo tank 800 of the ship 900
has a height 5 of approximately 15 mto 20 in and width and | ength of
approximately 10 in to 20 m After the el @vator 70 is positioned on
t he opening 920 of the deck 910 and the post 11 of the hanging type

pai nting appar %)lrh%jf%{%t hﬁg“??”ﬁ& ddL 418 38 E%f@% %Qé%&mﬂ Rk

of the 10el eva ening
FIG 2 is an erﬁ‘ﬁ‘ﬁ@é@gvﬁﬁwlﬁﬁ Eine mmtb@@yOéf thhehapRGE ¢ e
pai nting appar ¥4 +3ne ggﬁagg@ygtm As can be seen fromFig. 2, the

post 11 extends thr i 0 of the deck 910 and i s
anchored at its upp§%%1§§ﬁ8 ? yﬂg Ag6r DaBgdng LYRHFFHFE%hi ch

extends fEom a gppretraafhist b6 ek evatoied Gnte. ghe taage 7dnk TOG thrieagh
post 11 1s Susﬁﬁﬂgﬁgn%ng]gHStfé 7%£'¥%% 58&%09T§d9$t cHlS%? f%%led

body 12 of the hangi ng aln ap par at us
appr oxi mat el y Fo-atens. IzovhéﬁrtW@ﬁdﬁm|¢a&@d?f12hanG°mP@P%Rﬁﬁ off] mgia

hung, it is pogidd a2t qwﬁmbanﬁﬂi%ﬁl@aulsls%m, héQ%?@ei’\)‘ td¥ the
support structyre’i,n which the nain the t 11 are

vertically sup IR 9o hYge Ha%ﬁﬁFTﬂ/q: é&ﬁgﬂﬁlég bﬁt? %Lﬁq%ﬂﬂ§ 890 of
t he car gd0t ank [2GG. tﬁlreugbppbetmmﬁho’l&t kef phet dédkbylhandging,cam the

reduce the 'Oa%%%%h@sﬁ HQﬁtPQﬁ ZLLH fn%@n%%%s@ér#“@o%%&? 4 ank 800.

It is preferabl’e that e 5 supporte ts l'ower end 14 b
a swing preventqq'}ﬁ‘:@éﬁﬁeho apﬁ‘é?tllggf%ﬂc‘dﬁgl §hpoapsemipkrr i%e iadpasye 1

on the bottom i fiaee h84Qi300fypd e Liatdad aBka8BusALd ale pd Rfrgo

t he total melght f the n body 12 and the pos of the hangin
pai nting appar at f@% fgﬁhgxﬁ TGS Fﬁg F%}%% DRIGHIST L1t the
support edsby t hesfr diie il thadcéheo rieneld 8009 tpafbrof thdanalel dgludy fl@r of

exanpl e 20%i s léo@grtgﬁgglb)éy{;%e%é%ﬁgﬁg%fgp% Lap %M@%@&M&%@% Qe

surface 810 as shown i'n I'S a perspective
vi ew of a mai n WEHENST IPNENRAAYi ng type painting apparatus. - 10 -
Consequently, it ispeogshbbe teepremMentridse poshdll, ftloaaim@iody 12

i 0 Body. 12 ok Heh REFAGSL DRSS B TTI TG SRBBAR AP e dorT kTR of
i nto the26argo & ailee®@0 20hwbigh is rotatably attached to the post 11
and annular driving portions 21 and 22 connected to the
sleeve 29 on the upper and lower portions of the sleeve
29, respectively. As shown in FIG. 3, the post 11 of the
hanging type painting apparatus 10 is provided with a key
25 way 15 extending in the longitudinal direction of the
post 11. The annular driving portions 21 and 22 have
therein projections (not shown) which are fitted in the
key way 15. The engagement of the projections in the key
way 15 easily prevents the rotation of the annular
30 driving portions 21 and 22 per se about the post 11.

The sleeve 29 includes motors 23 and 24 having small
gears which are engaged by gears 25 and 26 of the annular
driving portions 21 and 22, respectively. As shown in
FIGS. 2 and 3, the gears 25 and 26 are identical in shape

35 and are coaxially positioned. When the motors 23 and 24
are driven, the motors 23 and 24 revolve around the
peripheral surfaces of the gears 25 and 26, so that the



t he manhol e (not shown) of the deck 910 in a disassenbled state. In
other words, each of the conponents of main body 12 (which will be
di scussed herelnafter) of the hanging type painting apparatus 10 is
smal | enough to 10pass through the manhol e of the deck 910. Thus, in
the present invention, it is not necessarylte forma dedi cated hol e
for introducing the assenbled main body 12 of the hanging type

pai nting appar ajiusevk0 zigntq tta@ £3¢ 9% d Y6300 N nents are
assenbl ed together with th Ie1 5post 11 ?arr?&t glggrz g % ngPBOO to form

the main body 12 of Tthﬁeel%ﬁﬁallﬁﬁ 1Y g gaiast |Sﬁ@‘~’§p|éﬁr BiGs 20 3rcdedatgr
to the present drivdmlg @Bxrtions PS Lasurke wdgen LheaxFESrL Withad, tThe

mai n body 12 of .the E}%n%i ng %yge ainti n% 5 ar at us 10 is conprised
of 20a sieeve 94 FELEPET AE aB1S P RcREE BEPhER IR 800
annul ar dbi vi ng-hyonghobe2gpuahey 22 & onnddnedhtoel beasbeeue 2@ ahet he

d | t 9, t h
upper ond, | uetoposgobet b sl asvesd, ssobeki bt cliyn Mggleseal

provi ded with &0y 250Gy UBBe BxawHHiaTy G VERE P@ﬁ’gi@@cﬁhaﬂlo%tﬁ@cﬁboﬁe

of the post 11. thwglaewl ap i yiag ey tdnoﬂ%szﬂipgé‘id Sdr RNE (fiherein
proj ections (n S omégv\?(ach are fitted in th

Th
engagenent of t émg&rgj n&OHE (HIE 108 {E¢ T ‘V‘y SKPeHTSE t he

rotati onléf thecamegited.30driving portions 21 and 22 per se about the

post 11. The sheewe,29, i fgd ydeas, g%;gr §g2§ﬁame2h #@fl\ﬂagngcﬁ@a"

gears which are en%a ged by gears 25 an e annul
portions 21 and®3® lP@sﬁEE?F@E‘P% 1hsaghHfinMPHEHR| @B, ad LRI by P\'éndlng

gears 25 and Z@ramawudamhgcahelmﬁmpi@ ?ziacadgareh@O@z(éxadﬂdﬁ: driving
posi tioned. Wen tt e rsngrs 23 and 24 are gl‘l Vﬁ L{i s 23 and
24 revol ve arolifd t-H8 Bher ¥ Slfiracds’ B Gt4r s '2 3 Z6°
that thel5sl ee\zefozgdeelntbe voras etB arogndtt heapbsond wire 73 iFhe

el evator 70 ha%ed%%s%?‘?"‘@o' ngx!r:ﬁ:e ?or Q%w%lre‘t‘.%%aﬂﬁ'%cﬂg BOrdd eRg 79
around which wires 73 are wound. The wires 73_extend at” their one end

into the cargo ERYENG0BYBENPRLIYH 1 SBRAMREYS ¥8- wi Fhi e RFSSe&Fat or

70 and the invention, the use of the wires 73 makes it possible to
precisely position the sleeve 29 in the vertical
20 direction.
The annular driving portions 21 and 22 include
therein bearings, as indicated by dotted lines in FIG. 2,
s¢0 that the main body 12 of the hanging type painting
apparatus 10 can be easily moved up and down through the
25 bearings. Moreover, encoders (not shown) are provided in
the elevator driving portions 79 of the elevator 70 to
detect the height position (coordinate Z) of the main
body 12 of the hanging type painting apparatus 10.
As shown in FIGS. 2 and 3, a beam 30 is attached to
30 the sleeve 29. The illustrated beam 30 is secured to the
sleeve 29. The beam 30 shown in FIGS. 2 and 3 is
provided on its upper surface with a first sliding
portion 31. 1In addition, the beam 30 includes a guide
rail 33 provided on the upper surface thereof and a motor
35 32 positioned in the beam 30.
The first sliding portion 31 is slid by the motor 32
in the longitudinal direction of the beam 30 while being



openi ng 920 of the deck 910. As can be seen fromFIGS. 2 and 3, the
upper annular driving portion 21 | ocated above the sleeve 29 is
provided on its upper surface with hangers 28 to which the one end of
each wire 73 is 10connected. Therefore, the main body 12 of the
hangi ng type painting apparatus 10 can beilgowved up and down by

wi ndi ng or unwi nding the wires 73 through the elevator driving

portions 79 Ofadl]%e%' SyatQL mﬁ&d%%eﬁl@saz tF‘&%"tﬁ IgVE"O and

wires 73, but east “one 'S necessary eVé{
the main body @fS@ﬁ@“ﬁaﬁé#ﬁbnﬁy&R?ﬁ%ﬂnnﬁﬁnesaﬁbawﬁtﬂﬁ @1ﬁlﬁﬁ$hlﬂﬂd

present lnventl(mw,thtehemge of i&hey vpd&s__om:ﬂake@hétfp@@@l@leﬂltr@

reci sel osition.the eve 29 jn th t I t
?he annuYaP dHR?#% P§|§ﬁ§ ﬁlg%‘%e elxgﬁuh%gYﬁ F h%$§8%$Rﬁ§?r as

i ndi cat edShy dostlxrédaclel nbsreof Fis 2, regik t(hat tshewmhi prdxidiedl 2nofchiehe
hangi ng type paijntd @qr%geérékuéhewffm %qlagaﬁgtgéogpm 4P, a%ed%gggnd

through the 25bearings. Moreover, encoders are provi
in the el evat orslddipEngopbieRodS EF of MofrereB8vui bR F0ratmtdatse chathe

hei ght posi ti ond &@atdi BabenZdn Ofs t4re: J6iea . boqlMellzus){or& h:ef hargmdéor
type painting aratus 10. wn i n Fl 30 is

) Pachod t o Jorite Spabea BHATHIE 19kl Fat C12b AT S5 5L A% o
t he sl eel® 29. pﬁhéibea693®sshbmm 1n1ﬁHd3$onzland13alsdiWQBMxtnjodnthés

upper surface Wt tasf'l.E.P§§% %6911.{‘ egﬂon Ry J«Etﬁgﬂ#é ':ﬁ)d]: Pﬁiﬂ‘g

30 includes a guide rai rovi the ‘upper s ace thereo
a notor 3532 posiiigoAsdded bhethranizty rail 34Tﬁ@ the sfirgy gildgling
portion 31 is %kh@lbﬁ ghe notor 32 in the longitudinal direction of

the beam 30 whil %Ingacer gl is connected to the second sliding

15 portion 39 so as to rotate about the horizontal rotation
axis V in the second sliding portion 39. The spacer 41
is also rotatable about the longitudinal axis thereof in
the direction @ in FIG. 3. The spacer 41 has at its
distal end a multi-axis arm 42 which is in turn provided

20 on its distal end with a supply portion 50, e.g., an
automatic gun.

It can be understood that with this structure, the
supply portion 50 is movable up and down along the post
11, is rotatable about the post 11, and is movable in the

25 horizontal direction as well. Thus, it is pessible to
appropriately move the supply portion 50 of the hanging
type painting apparatus 10, depending on the shape of the
object to be painted.

In FIGS. 2 and 3, the cables, for example, the

30 cables for driving the motor 38 are accommodated in the
Cableveyor (registered trademark) 35.

As illustrated in FIGS. 2 and 3, the sleeve 29 has a
weight support beam 51 on the opposite side to the beam
30. A counter weight 52 is provided at the distal end of

35 the weight support beam 51. The counter weight 52

defines a counter to the beam 30, etc., of the hanging

type painting apparatus 10, on the opposite side with



guided by the guide rail 33. Furthernmore, ih FIGS. 2 and 3, a second
sliding portion 39 is shown at a distal end of the first sliding
portion 31. The first sliding portion 31 has a guide rail 34 provided
on the upper 5surface thereof and a rack (not shown) provided on the
side surface of the first sliding portiaoni31. The second sliding
portion 39 has a notor 38 with a rotating shaft to which a pinion is

attached. The pinion of the notor 38 enga wi_th the rack, so that
Che. second sl i ISFRGpGPL FOR SSCPES A GFich THRECRORG ERdkFaToTh e | on
of the first slgaldtnglpdotrmoheBigt dgibimerd wirt kiefhecthetd ovh&8 titd [sdeeve
bei ng gui ded by i Ll on. 1 I st i di rti i
spacer 41 is céﬁ%gg?% 9@ %ﬁg %%@%H%ﬂépﬁﬁ%h&%lﬁggr??%ﬁ gg<%%qg§%%§sA
rotate about tHRPHGrithenrabtrbdtation axis V in the second sliding

DOFtiOH 38. The Spa@%?sﬁéwhsiﬁ|§§cfcéﬁﬂﬁﬂ¥ %o%@@HEiﬁ@ecéﬁEEHtSHHﬂgﬂ
axis thereof in the direction O in FIG 3. The spacéer 41 has at its
distal ond a milGHESE ShapPASEWRE CHNS B3R POMY bEovE detr Jath GaEter

distal end w twelgupply poOheivonbhrimg.cameraabboimt adagied to It
can be under st jHQ&It“%t?EépéSO?té Qgg%cttggaggggg n{gﬁt%quép S

novabl e up and down al ong Eos , rota about the post
11, and is novdR®IY rapke898haftobriragh dincseftion agdwelre oPRHAEEiaON s

possi bl e1ho appyepsd @tfeltﬁenﬁafntm;ﬁLtmolﬂhep%hﬁeﬁgw};pé gdwentianrgi ng
type painting apparatus ig, dggﬁnﬁéggfon the s age of the ohject to
be painted. |n FREEIHShY 3 ks dde O B BRPTEOT tHe giprggol
for driving thehatber .38 Farehaccempdatedrdightheuabteviesaon 51 is

(registered tr?}\%@%p #2th a coftSrd] WG 5al 6 LA FhGRuads %J%iﬁtege

sl eeve 29 has support beam 51 on the opposite side to t
beam 30. A courf@rcngdilgnt 82 Fanbreldided the eRevakeral0 e/ Sir Fhehe

wei ght support ety Theagouatesntwaidr $3r controlling the
monitoring camera 55, etc.

FIG. 4a is an enlarged view of a blast hose winding
portion connected to the main body of the hanging type
painting apparatus according to the present invention.

20 FIG. 4b is a sectional view of the blast hose winding
portion shown in FIG. 4a. In the hanging type painting
apparatus 10 of the present invention, as shown in FIG. 2
and 4a, the blast hese winding portion 80 is installed on
the deck 210 of the ship 900.

25 One end of the blast hose 81 extends from the blast
hose winding portion 80 through an appropriate pulley 82
into the cargo tank 800 through the opening 920 of the
deck 9210. In the cargo tank 800, the blast hose 81 is
connected to the vicinity of the annular driving portion

30 21 of the hanging type painting apparatus 10 and is also
connected to the supply portion 50 of the multi-axis arm
42 (blast hose 81 between the supply portion 50 and the
annular driving portion 21 is not shown).

As can be seen from FIG. 4b, the blast hose 81 is

35 wound and/or unwound by driving the motor 83 of the blast
hose winding portion 80. In FIG. 4b, the number of turns
of the blast hose 81 is 8. The other end of the blast



defines a counter to the beam 30, etc., of the hanging type painting
apparatus 10, on the opposite side wwth - 13 - respect to the-sleeve
29 and functions to prevent the post 11 form being defornmed or

defl ected when the sl eeve 29 noves up and .down relative to the post
11 or rotates about the post 11. 5As showtd 7 FIG 3, the nmoni t ori ng
canera 55 is nounted on a part of the main body 12, e.g., the counter
wei ght 52. The hss t&dr ietxgenaaeta é&drsthdapigeﬁlhetrrpﬁ'rtﬂﬁntm @Hahgh

of the object tp he na [ﬂtoﬁf{t 8 fc;&fhtna@ﬁeégggogyﬁ s?eﬂ‘c'h din

operation and the operation e main 4G ng
type painting appdrisus$lr0 and d| spl ay themon a nonitor in the

control chanber. Fuhemnpheint s Wel ghthes WRRRk! eﬁsaaf%hé%w&wh%%@
with a control é)]gx 53 ich_.includes therein a controller for
control lifAg thée eéi}:z?t‘ggngo L5300/ the tHesis hgsR HoRYLne %‘?ﬂ&tlefm 80 is
control I er for contactldd ng the mm:‘tronma_g ager pobbiogt®s. In rIELGL,

4a is an enlar gﬁlde[ \Aglgtlgab%fgétgg) ndi-ng porLion ¢ d&Ct%?a o‘%

t he mai n body ype |ng appar atus accor
present inventitgw® SZIGJPI &004bLex %X@I@lﬂtaror@all avigeay oput heabe%tldwsléled

Wi ndi ng portionyshown dekkFb&p 48 chd g @@'ogl ngbkayfv@@%é r@:@mrged
appar at uiglo of, the present invention, 48s shown_.in FIG and 4a, the

bl ast hod8 wi ndithg FOPPEEN880°T sthdiFnianing Pﬁesaemr@m & -t hdhe
ship 900. 250neaterxsicfest Beebhadé dbsefd] exxinplds Etedl tdwelbltastinkoae

wi ndi ng portio rough I 2~iNto t 190
tank 800 througrall%%hét%opggl ngﬁﬁ%ﬂﬁ#@%lﬁgtogec%hﬁ% § ‘ﬁue c‘zgflggyaet ank
800, the bl ast IS@IBINPE ghaveLt e RIPHisedy s hh@yh@@pqmé%@mﬁntaﬁ

driving porti orb&ﬁl%lugt; bh@sbaﬁé]ftfﬁg:z{ WBE tRAinBhi 08r apRar Aidiftl G rarde
is al so ccggnnect tq the, su orti 50 of the nmulti-axis arm 42

(bl ast hode 81 BEEWSTSt Flé‘ &%eoﬁ't on 50 and the annul ar driving
porti on 21 is not shd@n) 5 Ahonana heriseemifxiom BEhG. sdpplyiney lfeatti ohosé

81 is 35 wound anpdiar, gblﬂ\ﬁowg?gé! fll’r%ﬂl‘ﬂd;%p#%‘i TRko c§§rc§’1né & Rhast

hose wi ndi ng portion er o turns of the bl ast
hose 81 is 8. WieSSFierNEAATSPNt helllf astint. mizing and supplying

portion %0 is comprised of two paint containers 91 and 92
20 in the illustrated embodiment. In the illustrated
embodiment, the paint container 81 is a container for a
base material and the paint container 92 is a container
for a curing agent. The base material and the curing
agent supplied from the paint containers 91 and 92 are
25 mixed in the mixing portion 93.
By mixing the base material from the paint container
91 and the curing agent from the paint container 92 in
the mixing portion 93, a two-component paint, for
example, a two-component epoxy paint is obtained. The
30 supply amount and the mixing ratio of the paint can be
optionally set in the mixing portion 93. The paint
produced in the mixing portion 93 is temporarily stored
in a paint pot 94.
A level sensor (not shown) is provided in the paint
35 pot 94 to prevent the paint from overflowing from the
paint pot 94. Thereafter, the paint is sucked by an
airless painting machine 95 and fed by pressure to the



hose 81 extends to a continuing blast portion 85 fhrough a swi vel

joint 84 provided on the blast hose w nding portion 80. As shown in
FIG 1, the other end of the blast hose 581 extending fromthe bl ast
hose wi nding portion 80 is connected to the continuing blast portion
85. In FIG 1, the continuing blast portias 85 is installed outside
of the ship 900, for exanple, on a quay but may be installed on the

deck 910 of the shlp 900.. .Abrasiv Sl e cha d in-a_ho
t he conti nui ng IR orxttlltc))?t1 g@ ﬁhe ET ] \li/)g%j arig Rade'o Hpa]tgolng %ype

exanpl e, steel fgarnrttﬂtm&vangaaaduan?e@ er Tof EdSpr &xi Fheepyimk Suimnng a2d0
mm A level sensgi,(A%l $BewIdn! $o pie,ovllrft.ec@m@dt Be BHQD@éc}@GMQf dfehe

contan|ng bl ast portlon 85 to nonjtor the anpunt of 15abr asi ves
in the hopper g8iip 200 bpfgmag E%W?%%Puﬁ?kﬁﬁgoﬁnﬁl%ﬁﬂiW|%
portion ob the dangi m; wypeapai nti ng apparatus according to the

present invention. Fhe, pge?grenXI n andségglgéllgg ﬁfe;‘)rfclfcﬁ n29 8 100

conprised of two palnt contai ners int Y atred
enbodi nent . | n admnsdtiedstrathd eemoeh e, 5Bhenpéudesc@wﬁtnﬂﬁge 91 is

a container forpg-hage 108t ghiah 809-dHeRANMeFSNbAEDatE d1S e
cont ai ner for a curing agent. The base material and the curing agent

suppl i ed fron1tQﬂ¥q9aFﬁPkc§HPaln%?% @%P%%ﬁ&o@?lagétQSﬂfxERF|9?§9?é tank
m xi ng paotion &R includeBYthexddga tdfe thrsenfaesnafadds o tﬂ]@ raﬁlr@b

contai ner 91 and th urln ent fromt ai_pt _cont ai ner th

m Xi ng porti onr}?é-‘,kg %ﬁ‘ggn%?tt aptaat r?tth%th% gx%ﬁp&e"“ lons 815% (Se
t wo- conponent d@%&ylpabhp ) spobiedtieds fHom 30supphyr asmuincand tthe

m xing ratio of.d Rahnt ggan be optlonally set in the ﬁlXIng portion
93. The paint produced in the m xing port i IS te rarily stored
in a paint pot 94. AYEDEFMEERsOrRY fAPTER Qop%%Qt i%h the
pai nt 35p6t 94 dZidqwleveébh phﬁtp@mruozrwhﬂo@veeﬁbomaﬂgsftmﬁnsﬂurﬂ@amnt

pot 94. Ther eaf eé&agc'%ebg%hgéni&érf%‘te% E‘%&Qﬁt{;' 52 Snd U9 points

machi ne 95 and ressure
(whlch w1ll be discussed hereinafter) distributed over

the entire main body 12 and the position of the cargo
tank 800 stored in the storage portion 101, at a
20 predetermined cycle. The controller 100 may be contained
in the control box 53 or arranged in the control chamber.
Furthermore, the controller 100 has an operation stopping
portion 103 which stops the operation of the main body 12
" when at least one of the shortest distances calculated by
25 the calculation portion 102 is smaller than a
predetermined value. The operation stopping portion 103
stops not only the movement of the main body 12 but also
the operation of the supply of the paint, etc., to the
supply portion 50. The controller 100 also has a
30 modifier 104 which modifies an operation program of the
hanging type painting apparatus 10 in accordance with the
deviation between the measured position of the post 11 in
the cargo tank 800 and the target position of the post 1l
determined based on the position of the opening 920
35 contained in the dimensional data of the cargo tank 800.
FIG. 6a shows a model of the cargo tank, etc., as
viewed from above, and FIG. 6b is a enlarged partial view
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supply portion 50 of the main body 12 of the hanging type painting
apparatus 10. In FIG 5, the paint m xing and supplying portion 90 is
installed on the deck 910 of the ship 900 but may be installed
outside of the ship 900, 5e.g., on a quay.. Wth reference to FIG 3
again, the controller 100 connected to the control box 53 includes a
storage portion 101 which stores the dinensional data of the cargo
tank 800. The dvherst gwaleldabawofin hWel@arggo t Shkese0800elfcdtrles t he

data of the innefspifacenot the gg%g&ataryﬁo%@ agu¥Rl hsas daha pf
t he stepped portions 850 (see FI% etc rojecti ng}from e | nner

surface of the TfY&k &vkis66: Pﬁ???ﬁﬁ?ﬁn%? eceBﬁFP terldpo As can
i ncludes a 15cabeadn (momosttsonSH,O?a \rgfmmld.alycutfameﬁlthﬁns@qrdﬁ&ts B

di st ance get weep. e c‘_Jf'}: o3 Bl UEQ% r%é/. bo ryn'ltzo(a'fn hgohnt slr(v\laca%h w |
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and the positi dmigftinge a@&ﬁgetuanko BOUOhst ooed tiominkiepsinkade gurti on

101, at a 20 prﬁﬂﬁﬁﬁkﬂb&e@qﬁ¥§|é1s€¥ﬁbé§@&{%lb@&d199k833r£5hééMEﬁ% ned
in the control box 5 arranged t he contro

anbe
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smal | er an a predeterm ned val ue operation~St oppi ng do I'on
103 stops not o#3rnlise #Pem@nt of the main body 12 but also the

operation of the supplad, of shBgsPAl Plow &t b@ Fch@ ﬁaﬂﬂtd{ri}ﬂjtl on 50.
The controller 100 also has a 30nodjfier 104 wh nodi fi es

operation progréRfiGt Hﬂﬁeoﬁaﬁﬁﬁnba?%iﬁg[ﬁ¥3ﬁ|ﬂi§n§bﬁar§Pﬁ§rﬁEP§ n
accordance mntraddurdﬂﬂg abl @hebptesen: tiheremdsur edWposi tesraicd e

post 11 i the on tEI]haénlgbBO ngng fgﬁﬁéﬁ%%gﬁfﬁgal%BQS%PJOEFEE t 11

deternlne base position © contained In
t he di mensi onalhatatiadoftypPeradngony aameB8Egus 1 acFP(iil% Thdle a
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First, at step 111 in FIG. 7, the dimensional data
of the cargo tank 800, in which the hanging type painting
apparatus 10 is installed, is read out from the storage
portion 101. After that, at step 112, the current

25 positions of a plurality of monitoring points B
distributed over the main body 12 are obtained.

The position of the post 11 in the cargo tank 800 is
determined based on the location of opening 920 when the
hanging type painting apparatus 10 is installed. The

30 current position of the main body 12 of the hanging type
painting apparatus 10 is detected from the positions of
the output shafts of the motors 23, 24, 32, 38, etc., and
the dimensional data of the hanging type painting
apparatus 10 itself. Therefore, the respective current

35 positions of a plurality of monitoring points B can be
obtained from the positions of the monitoring points B on

the main body 12.



5are”arranged on the nmamin body 12 of the hanging type painting
apparatus 10. The nonitoring points B are | ocated at equal distances
inagrid |like arrangenent over the entire outer surface of the main
body 12. The di stance between the adjacent nonitoring points Bis

10i ndicated by "A". The distance "A" is equal- to, for exanple, 200
nmm FIG 7 shows a flow chart of the nonitoring operation of the

Wih roterence to 10HRRIERL) SaBOgREs T e R LT R o YR AT 02
t he hangi ng typeakailatiasg thgpaharbssi adeordisng bettwhenptiesent

invention wll T, i p in
FIG 7 is carrljﬁs%u?ﬁg%sgggggbg&?m%ﬁ(%%o ng@ Féé%%?%@b%@b
gﬁﬁﬁ?‘étmﬁi@ns 850

pai nting oper at?oreBGY hEfan§fng? tBPEPHitat Phgs
First, ats5step ddd grvvikded én the dhmensdaifalcedatratpt EREgE af G0 towak

800, in which the han |n .type pai nting apparatus 10 is installed, is
read out from tH&E/sCSTEG lB%Eonﬁﬁioﬁ%wcger IiDte YEeDaf SEERHI2, the

current 25posi tnanisafing podnal Bt yand nomidtepped porhisn B30 stay et ed
over the main QQQMJ%%:%%% OQBQ'Qﬂgrt?Ft %§g¥%nggsb%h93e9ftﬂ$“ﬁ&H¥%or&%

in the cargo tank 8 i's determ ned base ocation of o |n%
920 when the haEP@% Btlyee dpaPat iReeappaTERass ofoths Fasgal tark 9%(99 n
30cur rentLoposi tiis efashe thei 8ibogycd befwddne thi@nﬁbﬁgtbiﬁ?i@g Q&ilﬁiﬂ mg

apparatus 10 is tecte fro t he posi ns. of th
Che hotors 23, i 9% S5gobgl BOSLERT 4P aS Berpttel Al nd g2t
hangi ng type pasilrﬂﬁamg:aaﬂpar at us 10 itself. Therefore t he respectl ve

current 35positions 3¢f qqpl ‘?!fL@' i1y Pf {MYdLLNYPRHBLEEB SAMAE at
obt ained fromthe positions of the nonitoring points B on the main

body 12. - 17 ‘teast onerpd; Ehet ghortgsigiBiFtePsest heBARELIRA i GiF
portion 162 calmulmilds vt b€ sbaitesinglisdiancees Csbehwkdarttiean a

respective moni{or{nq RALakS B 809 tHE (AR tL N80 a1ue is equal
to, for example, "A", as shown in FIG. 6b, but may be a
value other than "A".
If at least one of the shortest distances C is
20 smaller than a predetermined value, the control proceeds
to step 115. At step 115, the operation stopping porticn
103 stops the operation of the main body 12.
Furthermore, at step 116, the supply of the paint, etc.
to the supply portion 5C is stopped. Note that if at
25 least one of the plurality of shortest distances C is not
smaller than a predetermined value, the operation ends.
As may be understood from the foregoing, according
to the present invention, the main body 12 is stopped
before it comes into contact with the inner surface or
30 the stepped portion 850 of the carge tank 800.
Consequently, it is possible to prevent the main body 12
and particularly, the supply portion 50 of the main body
12 from contacting the cargo tank 800, etc. Therefore,
it is possible to stably carry out the painting operation
35 while preventing the inner surface of the cargo tank 800
or the main body 12 from being damaged.
FIG. 8a shows side view of an injection nozzle



As showh in FIG 6a, a plurality of stepped portions 850 5are

provi ded on the inner surface of the cargo tank 800 and, accordingly,
the di stance between a certain nonitoring point 61 and the stepped
portion 850 may be snaller than the shortest distance between the
nonitoring point Bl and the inner surface igf -the cargo tank 800. In
10 this case, the distance between the nonitoring point Bl and the

st epped portio | ect ed as. the hortes di st ance C. ste
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115, the operat,y 1.ng . po 3 sto S o] ti.on

mai n body 12. urt rrrglfg%al@ 8? él% "EF% 88p$0 ? t %kepa? etc
to the supply pbitinen t5 Psistiam)efapeﬁ\ddn@nt odt the hangbleastpeone of
the plurality qjalmhtge§bpgk§%@gcﬁ§ gﬁ thet sﬁ%hkﬁﬁo%ﬁ%&}l}erddenl

predet erm ned val ue, t'he operation en st oo
fromthe foregdiffIegc LHPAPRGERINE HAL KRt omt °Fn§éﬁfl?%1ﬂy TP Sraich SHEdy
12 is stapped hefane ioff @QB‘EBerﬁﬁ@v@ﬁﬁtaQif whehstpgly r;ﬁtﬁtfdﬂfm@e or
30t he st epped RQr |o u%SQO % gar o ank 00 Con uent | A 1t21|s
possi bl e to preven § FRi A"BhEYE 1 AFarl cﬁfl?ﬁ?ylo HE %@ 05017
portion 50 of ti#y rmm body t_l_Qnta@tmvcad:dt ade ngnehesnafa}me tathk80Qargo

etc. Therefore, dfy ig9oR0salbbenio;wiap)l X'Lfca%)é Qk'ém%f'@ RAI YA G-t 5 ony
operation 35while preventing the innér surface e cargo tank 800

or the main bodgllflh fllsoﬁPBeﬁﬂﬁl%%é@ FAG2 L2 dEAGIRY st HPRAYEWSSF 18n
injectiomnsnozzlithe cargo tank 800, there is a possibility that the

injection nozzle 121 comes into contact with the

projection. If such a contact occurs, the metal pipe 123

of the injection nozzle 121 may be forcedly bent and

broken or the paint may partly peel off from the painted
20 surface.

Therefore, in the present invention, as can be seen
from FIG. 8c, strain gauges 124 are mounted on the
peripheral surface of the metal pipe 123. The strain
gauges 124 are connected to the controller 100 which is

25 in turn connected to the control box 53 through terminal
board 125.

When the injection nozzle 121 contacts the cargo
tank 800, a slight deformation of the strain gauge 124
occurs, whereby the signal value of the strain gauge 124,

30 e.g., the electric resistance of the strain gauge 124
varies. Therefore, in this embodiment, it can be judged
that an actual contact of the injection nozzle 121 with
the inner surface of the cargo tank 800, etc., occurs
when the signal value of the strain gauge 124 eXceeds a

35 predetermined range.

If such a judgment is made, the operation stopping
portion 103 immediately stops the operation of the main
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- 18 - provided in the supply portion. As can be seen fromFI G 8a,
the injection nozzle 121 is provided wth a bent netal pipe 123 which
has at its distal end an injector 122 fromwhich the paint, etc., is
injected. 5A sudden change in the directign or sudden stop of the
novenent of the supply portion 50 may take place during the painting
operation of the hanging type painting apparatus 10. |If the supply
porti on suddenl§PTharfgédic %genﬁ\%%ﬁ%htoﬁitr}“@:tpiaéﬁtofiosﬁ@@lewgplsﬁt G tign
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that the i%nj ect‘i; on ngz}_sz%2%1%9%%%13%&‘?%(ol%%%ﬁ{ltas’ctgﬁ\?\nv%hf}?%?%%%eécﬁnﬁgﬁg
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121 may be forcetll \nhemecangrbroken of diies RAsB, 0AY pPabiddeman oof f

fromthe paint eﬂ}Z surface. .Therefore, in trle present invention, as
% 2Fa o n

can be seen fro oker " 1BJ PEFHOR R L I4 AnteY o He©

peri pheral surfrazazlsf cenepmevaht pilpe d2SirrEnees bfapaigaimestaiZdrzr.e
connectedpto t | Ler 0 i | i o}
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nozzl e 121 cont'detida HEPEEr §89t APRCBODI TR S PR 1aRE of hethAicdfal pédpe

strain gauge 12¥23DCehts itWher pbysiie: sigpalowakua Dhr§de Hinidin Fauge
124, 30e.g., thet el.ectric re?'ﬁtanc of the,strain {gfl%%éa 124 vari

S.
Therefore, in thi'€ end6dPTen i O cHiT Bjeeﬁll?&&g& t R at utehe metal

contact of the Pigediddontnezebe diched Hint ftbe pheruslefeteiaf the
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gauge 124 exceeds a 35predeternm ned rang}@b . such a | ment
i s made, the opetlatiddn st 8ppraEeP RO RO itrBdrAERF A StdetHen of
operation of ththdmidtal pipe 123.

FIG. 9a shows a first paint pipe and a second paint
pipe, extending from the injection nozzle. In the

20 embodiment illustrated in FIG. %a, the first paint pipe
131 extends from the injection nozzle 121 and is
connected to the second paint pipe 132. Note that the
second paint pipe 132 is connected to the airless
painting machine 95 (see FIG. 5).

25 The second paint pipe 132 is larger in diameter than
the first paint pipe 131 which is more flexible than the
second paint pipe 132. Due to this relationship of the
diameter and the flexibility between the first and second
paint pipes, a smooth operation of the multi-axis arm 42

30 can be ensured. The first paint pipe 131 is long enough
to provide a universal movement of the multi-axis arm 42.
In an embodiment, the first paint pipe 131 has a length
of approximately 7 meters.

As shown in FIG. 9a, a first opening-closing

35 switching valve 133 is provided in the first paint pipe

131 in the vicinity of the injection nozzle 121 and a

second opening-closing switching valve 134 is provided



- 19 - body 12 and the supply of the paint to the supply portion 50.
Thus, it is possible to mnimze the occurrence of the breakage of
the injection nozzle 121 and the danage of the painted surface.

Furt hernore, when the signal 5value of the strain gauge remains above
the predeterm ned range, it can be easily goudged that the injection
nozzl e 121 has been broken In this case, the replacenent of the

broken injecti M/ln i gn  no e_can, prevent
t he occurrenceos]?f pai nt| ng fLa #u?al e(?Lt%tk"]LafE1 rn I%—‘?Gse(éond it
strai n gauges IRWearldZywuihediiost h@nmm@qone:ln@pbcmeg slps$ e qoorttqhong
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of strain gauges 124 on the gerlgheral surface of the netal pipe 123

at equal pitche¥d9 FHhECEPRERRT BY ePREMIOTLSIOEECPY ohle wheh et i9Te 00
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circunferential dir Lon _af the net I pe 123
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connected to the second paint IE-) e second pai_nt

pi pe 132 is corffedtted &6 v h&Ca P?e%%?ﬁ%ﬁlﬂﬂrﬁdoﬁaéﬂlh% YeoRREE FIIG

5). 25Theosecoruhmmainnpbmeoﬁsznbﬁmémﬂeromry cdharrmegttds;aéhitr{gedmorsihg
pai nt pipe 131 whi.c i S o |bIe t han eco palnt i 32.
Due to this rel altc?ns e VS V?h!l§ i APt leorseadn OPI XI T o7 15% y‘PbC%vaéen
the first and sesiovid palnt pi pes, a snooth operatlon of the

nul ti-axis arm 42 3QeaRRe, easurrd. riths: f arl%tt B@Fatlﬁlpfs 1804 i%1le9Ng
enough to provi de %unl versal mpvengnt o

ti-axis arm42
an enbodi nent , &t pﬁéPﬁtpbP%eHllSlter%j? §°I RgtAmd7ed %ﬂ%&tl“(?l y
7 metersl5As shnmmmethloGi tBa, mﬁl‘iﬁi-Faitlﬂ)pﬁjm mg cl OGnﬂquSémx/m;t,cthnghe

valve 133 1s provided it Dol 131 paig e 131 LOskDeclElnidy of

the injection nozz a second op |ng C ng val ve
134 is provi dedeing injected from the damaged portion of the first

paint pipe 131 even after the first opening-closing
switching valve 133 is closed. 1In addition thereto, the

20 first opening-closing switching valve 133 itself may be
damaged.

To prevent this, in the present invention, the first
opening-closing switching valve 133 and the second
opening-closing switching valve 134 are both closed when

25 the supply of the paint is stopped. As can be seen from
FIG. 9b which is an enlarged view of the second opening-
closing switching valve 134, the latter is a kind of a
ball valve wherein the second opening~closing switching
valve 134 is rotated to close the same as shown in the

30 drawing. Thus, the supply of the paint can be stopped on
the upstream side of the first paint pipe 131.

Therefore, when the first paint pipe 131 is damaged,
it is possible to prevent the paint from continuously
leaking from the damaged portion of the first paint pipe

35 131. Note that, actually, a small amount of paint in the
first paint pipe 131 can be discharged from the damaged
portion due to the residual pressure, but the discharge
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- 20 - between the first paint pipe 131 and the second paint pipe
132. The first and second openi ng-cl osing sw tching val ves 133 and
134 are connected to the control box 53, and are actuated to open or
cl ose by the controller 100 5connected to the control box 53.

Wth reference to FIG 7 again, at step-1¥8, when at | east one of the
plurality of shortest distances Cis snaller than a predeterm ned

val ue, the suppfyofid R1BR5PE: yefLar, tachcf u%UEHEysegfﬁéPIhé%drﬁge of
stopped. In 10this connection, norma the first
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valve 133 and the se enln -closin i in Ive 34 ar both
cl osed when 25t re{"w"rsludgp fflg f‘hlé %‘fjrﬁg %@oé%gd.ogéﬁ an° ]% seefﬁ Fom
FIG 9b WAi ch isndarmferihar geddviLewlbﬂi thP@ segohke¢ epeni hger| BEF.ng Oa,

swi tohi ng val ve.iododheathet.i £ K nd ok 13,09k Lnvelyspatera n the

second opening-closing sw'tc va ve i's rotated [ ose

same as shown i9Fhafe ¥sGdsawihg. g%@l%la t]f?é:’ ﬁpEWaBPb%ﬁea%‘%tt%n be
st opped on the apsitiernssiagie 086t herfug staxp@lp@traﬂbaeoﬂ%ard on the

Therefore, when_th f|r aint pipe 131 ma ossi bl e
to prevent the %alcﬁ% rlg’% (E:%oﬁt ?ﬁlg%u‘é‘?frylcé'ﬁ?e 3 g " ?iﬁ%e%lgrriggec?
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amount of paintoindf8r, etc.

FIG. 11 shows a block diagram of a painting system
having a plurality of hanging type painting apparatuses
according to the present invention. In the painting

20 system 600 shown in FIG. 11, three hanging type painting
apparatuses 10a through 10c are indicated. The hanging
type painting apparatuses 10a through 10c are connected
to the controllers 100a through 100¢, respectively. Note
that the painting system 600 may include a larger number

25 of hanging type painting apparatuses 10 and a larger
number of controllers 100. However, the painting system
600 has to include at least two hanging type painting
apparatuses 10 and controllers 100 associated therewith.

As can be seen from FIG. 11, a single host

30 controller 500 is connected to the controllers 100a
through 100c. The host controller 500 is a digital
computer and includes a storage portion 501 and an
operation stopping portion 503, as in the above-mentioned
embodiment. Note that another storage portion 501' may

35 be provided outside of the host controller 500, e.g., on
a data server. Moreover, the host controller 500
includes a calculation portion 502 which calculates the



first paint pipe 131 can be discharged fromthe danaged portion due

to the residual pressure, but the discharge - 21 - flowis
rel atively weak, and thus the scattering range of the paint can be
m nim zed. FIGS. 10a and 10b respectively show a side view and

an end vi ew of anot her enbodi nent of the-ra i+ body of the 5hanging
type painting apparatus. A gondola 135 shown in FIGS. 10a and 10b is

novabl e in the I tLo n

is rotatable ab%fu)%ﬂt SS&??"”’%%B gl&%ﬁf)#gp %ezfl\}é:g Ho %ﬁ){:‘(B£ (}?10”1%355
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t he gondolba 13%attan merdeteemnyinetosgcl®. t he object to be 15i nspected

and repaired, etc., @nd H%rfgﬂgkghgagﬁﬁggﬁyMp%foanoﬁggkrmoggf of

FIG 11 shows ablock di agram I Ng system havin aplurzf}lty
of hangi ng t ypePPatnfich§yapptr Hioked Beworadiovg.t enthElpr ekdptshows a

Ih nvent i otn I n thedeaiinhd BE %Q@yﬁé@ei% G&J?ht%hp\@aﬂ?glﬁb% éé%mt h{‘ﬁékse_rh
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pai nting syst em@00 Mk ReLUTE,E LALOE oIt 2580,DANG 09 D an

pai nting appar at uses mber of con ers
However, the pal¥t iy %F@ﬁlﬁéoghﬁﬁg Uo Pl dde &PH@&B@H@W Hea¥gi ng

type painting W@tdh%e%flehéngﬁagﬁﬂﬁéé)@ﬁf %leQeaégeebaE&dk 800.
therew th. As can b%ﬂ%FGQBfggows Gffbw é%agtn%ketge operation of the
15 painting system. The operation of the painting system
600 including the first hanging type painting apparatus
10a and the second hanging type painting apparatus 10b
will be discussed below with reference to FIGS. 11, 12a,
12b, and 13. ©Note that the operations shown in FIG. 13
20 are carried cut at a predetermined control cycle during
the painting operation of the painting system 600. As
discussed above with reference to FIG. 6b, the first main
body 12a of the first hanging type painting apparatus 1l0a
and the second main body 12b of the second hanging type
25 painting apparatus 1l0b are equally provided with a
plurality of monitoring points B.

First, at step 211 in FIG. 13, the position of each
monitoring point B of the first main body 12a of the
first hanging type painting apparatus 10a is obtained,

30 and at step 212, the position of each monitoring point B
of the second main body 12b of the second hanging type
painting apparatus 10b is obtained. Obtaining the
positions of the monitoring points B are carried out by
the controllers 100a and 100b, as in the previous

35 embodiment, and the positions of the monitoring points B
are transmitted to the host controller 500. Thereafter,
at step 213, the calculation portion 502 calculates the



30controller 500 is connected to the controllers 100a through 100c.
The host controller 500 is a digital conputer and includes a storage
portion 501 and an operation stopping portion 503, as in the
above-nmenti oned enbodi nent. Note that another storage portion 501
may 35be provi ded outside of the host contd®lder 500, e.g., on a data
server. Moreover, the host controller 500 includes a calcul ation
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are di splayed 'éln@ntf't%{?e' %iuﬁ:ﬁ@&t?h%“als%sa%sasﬂth!LQk“ €|hé‘fr§ ystal

noni tor, connected To thé host controller 500. Note “
positions of tHRrHREF™TLd Yahueand- d1c e ﬂi@tﬁ“ﬁaél %howu ?hﬁ%@é at

12b correspond &@ep masunosutfl @ns Qﬁo_{:ﬂ@s@pﬂmﬂme929 Qﬁalb@r(}@'&gﬁ) grank
800. FIG 13 shows fl aw har; ﬁ eratlon of the gﬁlnt% nd
system The ope‘?%‘?cil ) it VS FAt i TEm%660° Fﬁ(e,ijﬁdl ng e 11T &

hangi ng tl¥pe palﬁtthg;shgm&eatuélﬁﬂanamdlshEﬁsemeﬁdehahgangthpe

pai nting apparaéfgﬁégg%ﬂyneh legéscyﬁéegggggégméWhgh reference to
FIGS. 11, 12a, 12b, and hat t'he operations shown in FIG 13

20are carried out aﬁ“hﬁ%%%ﬁéﬂérth%dOE%%EF%ﬂD»é}@P@lHErPﬂﬁt%?Ra503
pai nting operatstocbp@ftrteh@ppaan&bﬂg S¥stiem G0t Aaidi bedgserk ahoVeche

W th reference Lo ElG G e G5Cet gBiD B0y 428 BLANENll ol

hangi ng type paln i'ng appara he “second rmain
the secodd hangserpnd e i2spadieeng2appad atds orgiyagee bhea@@rqﬁmﬂ&jé@

with a plurali t‘&’h@ffﬂyﬂ LG BecBRANGSi B bodies allf §E0ﬁ phastema ded n
FIG 13, the position of each nonitoring point B g@flrétlﬂgln

body 12a of the®®F rt Handitrgtt $pe 5%‘??1‘&‘? ﬁ‘&‘%‘pﬁ’&%?ﬁs

obt ai ned, operates, only the operating main bedy is stopped. Then,

at step 216, the operation stopping portion 503 stops the

20 supply of the paint, etc., to the supply portion 50 of
the first main body 12a and/or the second main body 12b
whose operation has been stopped. The operation of the
operation stopping portion 503 is the same as the
operation stopping portion 103 mentioned above and no

25 detailed explanation therefor will be given herein.

As can be seen from the foregoing, in the painting
system 600, the first main body 12a of the first hanging
type painting apparatus 10a and the second main body 12b
of the second hanging type painting apparatus 10b are

30 stopped before the first hanging type painting apparatus
10a and the second hanging type painting apparatus 10b
contact with each other. Therefore, in the present
invention, it is possible to prevent the first hanging
type painting apparatus 10a and the second hanging type

35 painting apparatus 10b from contacting each other. Thus,
in the painting system 600 according to the present
invention, it is possible to carry out a stable painting



30and at step 212, the position of each nonitoring point B of the
second mai n body 12b of the second hanging type painting apparatus
10b is obtained. Qobtaining the positions of the nonitoring points B
are carried out by the controllers 100a and 100b, as in the previous
35 enbodi nent, and the positions of the ndHi toring points B are
transmtted to the host controller 500. Thereafter, at step 213, the

cal cul ation pOféééEhéﬂE% %%ﬁ@%|?E§§eﬁfEhg tﬁ%gflrggsﬁﬁgﬁeﬁo@ftﬁ§¥Qnﬁﬁch

noni toring point fi,rst main 2a and each nonitoring
point B of the %%%o??c?%% maggdyodpl 2k e%;fé%the\}@ﬁydawag%@ on these
positions of the nonidter |tmgtpesn*sﬁoﬁ1 oAfEmr. 0hat etvhet Dertigs potntibe
shortest dista s 2P of di stances is_s IIer than a
pr edet er mi ned C%f 'Ebélfﬁcﬁhaé t%%%e CANRY CHEEKBR AT ?ep 214.

| f the shértestaﬁﬁ’%ﬁadimﬁ@sl d0gnbhe eshotzastt e syendet behveed it ue, the

process proceedgor 0 tieR %%énegdoéome tﬂers%h%ralﬁ%ogyswg%nd Stmeot

smal l er than the predeterm ned val ue, process ends. ep

215, the oper atfYH QOB ﬁﬁlﬁﬁﬁt?gnt%feﬁ%‘&s TeRE BB@Ya%?kbnstltﬁ the

first main bodysrﬂ;ﬁa:ea;td dike anesopetw@dm didnchdkorNagepsdhats vdrerHeot h
the first and i d 12 nd 12h.operate, . the
operations of t |rgFH%' Oggc%%% né?ﬁl gmgktagengt%%iﬁﬁf hdhen
one of tRE fi rs‘fthJaITﬂj H@é@omdmﬂaCbom%ssfmmdizbanper}a@merom@e

the operating rf@érmbﬁ%gl 1%0%991089 tHd&hi A m3ligPLa4E, 1i@ear9d36&?etl on
stoppi ng portion 503 s pply of the paint, etc., tq the

20s
suppl y port|(N]@RP%ﬁoﬁﬂﬁgpppﬁngn%f Qﬁxﬁ}?ﬁ?améﬁﬁlBPth%Z%éﬁﬁh&mhaln
body 12b whose ejlerdtadtent, haadbeenasy oppechf the eperaésondddtddtes is

operat i on St oPRLAG AAT L0 303,31 0%, SAP A3 Lhe, pecalon, SLORIA

portion 103 nen I one ove a aile exp anation t
will be dbven hetai rkhe second mabn beodedi?l rowth the tbirdonaig: badyt A&c

pai nting systemfPGe té%%f khSt R s badya l2a %atth@hél gérae F@mgdw can
type painting %ggaratus a and the second mai.n body 12b

second hangi ng ﬁgq&ﬁhﬁtﬁﬁﬁuﬁpb%r%ﬂﬂ%fﬁGﬁ”éFén§0§VBE%%d6%%ﬁﬁ?@lﬁhe
first hangi ng tiipe=gpaianiging apparpélisting apparatuses.
It is necessary to correctly install the peost 11 of
20 the hanging type painting apparatus 10 in the cargo tank
800 in order to obtain correct positions of the
moniteoring points B of the main body 12 in FIGS. 7 and
13. The installation method of the post will be
discussed below with reference to FIG. 14 which shows a
25 flow chart of the installation operation of the post used
in the hanging type painting apparatus.
First, at step 221 in FIG. 14, the damper support 89
(FIG. 1) is placed on the bottom suxrface 810 of the cargo
tank 800 in parallel with the bottom surface. To this
30 end, it is possible to use an appropriate shape of spacer
or support (not shown). Thereafter, at step 222, the
position of the damper support 89 is determined so that
the center thereof is coincidental with the center of the
opening 920.
35 In this positioning operation, it is preferable that
a laser beam be irradiated from the damper support 89
toward the opening 920 to align the damper support 89



10a and the second hanging type painting apparatus 10b contact with
each other. Therefore, in the present invention, it is possible to
prevent the first hanging type painting apparatus 10a and the second
hangi ng type 35pai nti ng apparatus 10b from contacti ng each ot her.
Thus, in the painting system 600 accordim@x e the present invention,

it is possible to carry out a stable painting - 24 - operation while
preventing the JivsteHmicRehody 328, andeddie 380N MeL o, bosly, 43R, from
bei ng damaged. - Notog)et hall“{I as shown in FIG 11, e?%., it the

pai nting syst efBHESE FUPRIES BArbe FREWFSTH 4oy FéepRPhEPAGS BaiARg ftifsef

10, the short esthdlicirajac e st ¥ee Mo he: IMitid @ BY pBENtSe abf theLdd lagid
mai n body 12a andcthe noni toring points of the second main body 12b,

the shortest di'stanc& et ween the nonitori ng points of the second

mai n body512b and t Bdtranitheki ngheotenmoreitsheutbt hsr theesuphigdy 12c,
t he shortest di t n.they ' [ L-ALS t th in
body 12c¢ and t@%ﬁﬁ g’?i \ré@@ S%ntlsga(;;ﬂ&tiﬁg t?x%r éetgkgai F}Q%}édé;@olzgﬂfn%ﬁe

cal cul ated, and*19 madfe ofnERBAEHRF1 et SHedt drdestie Re&E I % ithan
a predet erm nedingrtted ttheohhsthavégeiody ob9liad the ses@NriRilB of

body 12b and t thir in_body 12 be st opped. I S.,appar ent
that the sane rel?ebfeeéatos%anrﬁb(:a',’sbF’B %?g%%onl rﬁ] u%%a epz{[ht ﬁfbé) St%m
600 havi 3§ t hr emdhdrgiafg theppopti bl i ig) amperdiedsby. the damper duppogt

necessary to cojg ectiyy +hast ahly, t ffe PESIphl HppdQtN8oNAngi g IXRA ded
pai nting apparatus 10 in the cargo tank 800 In order to qgbtain

correct positi dithfe teeeFsnittorHe Pt rornEhéd nedh PORAUAY n
FIGS. 7 and 13.inEw-ddist ahlfakicobhaef hatk afaith®odgsti2wi s | abeadlieat ussed

below with reference to.Fl G 14 which shows a.25fl ow.chart of th
install ation opfékfeatplo&%: (}fl Fﬁe%%gtt}h%&f’mgmg type paln@mg appara%us
15 10 is formed in the cargo tank 800.

As a result of the above mentioned operations, the
center of the damper support 89 and the center of the
opening 920 are substantially coaxial, but there is a
possibility of a small error, such as a design error. In

20 view of this pessibility, at step 226, a non-contact type
distance meter, such as a laser distance meter is mounted
on the supply portion 50. The hanging type painting
apparatus 10 is driven to move the supply device 50, so
that the distance between the target point of the cargo

25 tank 800, e.g., the stepped portion 850 and the non-
contact type distance meter is measured. The
measurements are performed for a plurality of target
points, for example, 40 target points. Thus, the
calculation portion 102 can calculate the position of the

30 post 11 relative to the carxgo tank 800. The calculated
value regarding the position of the post 11 is stored in
the storage portion 101.

Thereafter, at step 227, the target position of the
post 11 which is determined in accordance with the

33 position of the opening 920 in the dimensional data of
the cargo tank 800 stored in the storage portion 101 is
obtained. The modifier 104 calculates the deviation



in the hanging type painting apparatus. . First, at step 221 in
FIG 14, the danper support 89 (FIG 1) is placed on the bottom
surface 810 of the cargo tank 800 in parallel with the bottom
surface. To this 30end, it is possible to use an appropri ate shape of
spacer or support (not shown). Thereaftetr 2@t step 222, the position
of the danper support 89 is determ ned so that the cent er thereof is
coi nci dent al wibdiwdrn Qﬂiﬁ@fea@hr%ﬁéngrlﬁﬂlﬂgs %%%m&éhngthtﬁe post 11
posi tioning ope referabl e er beamb

i rradiated frorﬁgﬁt tqjd:"arlrcﬁlerrge U%BSF’ 189 Et“b‘i}lvasratc?]teﬁe ﬁeﬁla?tﬁ é’%ottt‘% align
t he danper supp®ter®g® por23on Woih thEtepdriiaty $2@. mafiifiet hbd4 at
step 223, the dagpacisy SR tta%%ehscégfﬂr?adcetsomﬁ i gotchem; é‘fé@fcﬁa 810

of the cargo tank 800 by wel di ng or e use o d nut

etc. SAfter thaRIO$4am &énﬁeﬁeﬁﬁggé&% %/%@e e nddppl prpareten b ehaesed

carried into thencategctatlajm&a&ea bt osgiord he pwrhebeulTheteaf d @fuaiat
step 224, the post i

erted 0 t he opening 920 and,t
upper end 13 ofP{He lpo(f]sats‘L PLLE0E %%a%‘ghﬁhr orﬂotsﬁ th’aﬁgcm anl‘?ter}]eomer
10end 14 of thepgpuisticiikl sceiapponshﬂpbnyntthe damwengsappoidedicdly so
this end, the dapperc d r
whi ch the | oner end f%%%%%éﬁgag?%{ﬁyﬁt@%ﬁggd%% \fedagrglté 819@t %ﬂﬂr:a in
body 12 i18 attHE¥R Pa99dSpE8t 11 so that the hanging type painting

aﬁpar gt us 1510 is L qxsmdmartttataeoﬁﬁé@@réanl@o%@ﬁf nﬁtlons%faséx%%ﬁ tgte
t he above nentione eration enter_ of .t a port

and the center c}férpdﬁgnfr‘ﬁﬁ%g)%eg %b%‘t?oﬁ%ﬁn&ﬁ“g gpé&l Byisen
there is a possimidrttiorof dosmakhaerabrhowyicithas hangesgg’nyiee rpmrln’dﬂng
20vi ew of this Aidd 5@t ;SE8P1 #2bhe & g%‘icaﬁ oti/ll?ett?é stance

meter, such as aser distance neter IS nou on the su

portion 58. Thelhaijinafad seLpdinen k. asﬂioapraatw P@dP§SH?P@eH‘%1b hsve
the supply deviggndihg sGdehahihhendi spnea- eticapenet hectalgedipnt nt
of the cargo 25t nkes80%€r g ;Lrge ste ped or ion 850 and the non-
contact type dl% hed ter’e glp asurl} dsurenents are
performed for a pl urfitihopgdf thar getfelp)blcm sh,an drecox shpive, add desgoibed
points. Thus, txbh@ct?%@ﬂpﬁ%‘r?”e&%&iﬁéhé@%%o%' Gyl ahBuifiepPosition

of the
understood by those skilled in the art that the foregoing

and various other changes, omissions and additions may be
made therein and thereto without departing from the scope

of the invention.



30post 11 relative to the cargo tank 800. The cal cul ated val ue
regarding the position of the post 11 is stored in the storage .
portion 101. Thereafter, at step 227, the target position of the post
11 which is determned in accordance with the 35 position of the
opening 920 in the dinensional data ofy4he cargo tank 800 stored in
the storage portion 101 is obtained. The nodifier 104 cal cul ates the
deviation - 26 - between the measur%&_sof the position of the post
11 and the target position and storé€s € same in the storage portion
101. After that, thelnodiﬂi;minﬂifmgswetamcbmptisfmg arget coordi nates

wthin the operation r ogr am of theh ai nting. ar at us
10, based onpt he cal E%O'ﬁii gﬁnﬁl‘é‘\glté@? &AM Rg P%‘?EP? %ai%%% ost
posi tional Hafi'lg"i‘ﬁ% SRR PHirdthp RS folrgaaedeitncan U.?Egl LG 008 4 taNaland

rel ationship on the draw ng are identical at the painting

oper ati on cefirdsenedr bodyiwhich isithbvalde rughsard M\en iadornthe first past and is
matter of coyr at s of some of the enbodi nents nenti oned
above are ilﬁg"rtﬁ‘g&da tﬁ@fﬂﬁg%?ﬁ’ inventi on. Note that although the

hangi ng type pal ntin ﬁ'g%ngq plififtthd Bl d1B6aha0IAN kAl | 1

the 15illustrated e od| ment can e understo at the hanging
type pai ntipogt Appgives thsougin almomédpemngﬁhnnecbﬁm@}lpﬁm swefaemplaed a n

a gas tank. Al.t hoygh ,t.h |nven on ha een and descri bed
i DR exonpisgFyRRARIRA raritRds B able i ABd doa038 Hia FEratbitF ny

those skillg isrloﬂ"lﬁbf’é ibdfiathetdBod Pp&goI N and var ' ous ot her
changes, om ssions and additions nmay be nade therein and thereto
wi t hout departing frafirsherscdpaeats whéch engnals ghe first RFnging type
| painting apparatus,
a second control means which controls the second hanging
type painting apparatus, and
an host control means to which the first control means and
" the second control means are connected,
a storage portion which stores therein dimensional data of the
tank,
wherein said first control means transmits position signals of
a plurality of first monitoring points at least arranged entirely over the
first main body of the first hanging painting apparatus to the host control
means at a predetermined cycle,
said second control means transmits position signals of a
plurality of second monitoring points at least arranged entirely over the
second main body of the second hanging painting apparatus to the host
control means at said predetermined cycle,
said host control means comprises a calculation means which
calculates the distance between each of the first monitoring points and each
of the second monitoring points and the distance between each of the first

and the second monitoring points and the tank whose data is stored in the



CLAIMS 1.A pai nting system conpri sing a first hanging
type painting apparatus having a first post hanging through a first .
opening forned in an upper surface of a tank, and a first main body
whi ch is novable up and down along the first post and is rotatable
about the first post, a segpnd hangi ng type painting
apparatus having a second post hangi ng through a second openi ng
formed in tde uoReficH sl 868 prélieAnSRa e, B daAskhaliBh GhodptndRaRL €
up and down al 6ng tﬁe secong post and i s rotatable about the second
post, which stopa the cperationtaf he festremdsecend voim badiss whentthe st

hangi ng typ ai nt. apparat.us, .. second cpntraol means
wht oncont PEpBRHHCehel AR R tisteprss solieteR g9 TR B R e R Y

an host conkifleriBans gredaaiwinddneléié.r st control neans and the second
control neans are connected, a storage portion which stores therein
di nensi onal data of the tank, wherein said first contro
nmeans transmts posigion gi : | £ itoring
poi nts at | east arra%ged‘%h@?@%ﬁ%gdﬁggp%ﬁ%ﬂ?Pgég9%%?%1%%%§B%f t he
first hangicaghprédingi ng apparatus to the host control neans at a

predet erm ned cycl e, . sai d segﬁnd control ans transmts
position signals of anFPEFEIMN PrOraBeRSAHY RETREBRS W&‘?%b &t 2t east

arranged enti.reil C Rl i.ng
ai ot ng ansraid B GFepl B BRCRINEER s Bl Ml R0R0 1o BB 10,
cycl e, -deviation betivkeos nezgnir¢dpositianof tharpostiashe taakauidod tamget

means whi ch cal cul ates the di stance between eag f the first

moni tori ng rwm%ogﬂw PR Kot R RS SB AGFRTIABAT m% ﬁ"ge PSR OLERE 1 he

di stance b aﬁﬁ g nitoring points
and the taﬁ%ﬂaﬁgég acﬁﬁg?ﬁ?&%;&%kﬁgﬂ%a%ﬁﬁ??%%%@%gggiage portion at
said predeterm ned cycle, and an operation stoppi ng neans whi ch stops
the operation of the first and second mai n bodi es when the short est
di stance anong the distances cal cul ated by the cal cul ation neans is
smal l er than a predeterm ned value. 2. A painting systemaccording to
claim1, further - conprising an operation program

nodi fyi ng means whi ch nodi fies an operation program of the hangi ng
type painting apparatus, based on a deviation between a neasured
position of the post in the tank and a target position of the post
determ ned in accordance with the position of the opening dependi ng
on the di mensional data of the tank



