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WL49 - 1 HANG NG TYPE PAI NTI NG APPARATUS AND PAI NTI NG
SYSTEM BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention The present invention relates particularly
to a hanging type painting appaiagus used to paint an
inner surface of a cargo tank, Tor exanple, an oi
tank, provided in an oil tanker, and a painting
syst em RWaNG TG TOPKS URAT T DG NP PRRAPPEr A MISPAPNTING SYSTEM
Description of the Related Art A cargo tank nade of

steel plates, for exanple an oil tank, is forned

under a deck of a large-sized and md-sized ship. The

i nt ernal ﬁ@&g g 15 relatively

| ar ge ané Eas aﬁ%elght apprgg]ﬁﬁtely 15 to 20

meters, and aFRiiedich odndhieedgiengtcappr oxi mately 10 to

20 meters. TheRAGHIAG tORGHRALIR L AR nRgH

surface of such aFgg% 0 taﬁk i ncl 3 eg a b%agIarlt cHlarly to a
ope @93 é;yaeemwglélﬁela@aaé@taﬁduae@oaﬂ glnt an inner

opersatrifite 2F B ISlrgd hanl, asbroReqaben bs eanricadk,
out mhereln an abraS|ve IS injected onto the inner

sur Py iged Hﬁea€an& &R Lt ﬁP&hasﬁéé&tﬂagréﬁ§$§m having
dﬁp@ﬁﬁﬁsampdjmzldgﬂaypai@mmace of the cargo tank.

Ther eaf t r eno t its is visually
|nspecte nd Efrén P %ﬁﬁg' 5@@ %F@g% eg ﬁggovered and

t he cIeanlng @pama@momamk mp@efOEaneba plleaest héor example
i nner. rf 0 r K X ft r
coa%ing%bpg%gﬁ;on i ncl %ﬁ%g&n§%5|a %%%a %pa%n%aggg ﬁlzed and
|nnands@mh@deS®hptheT@@rg@tﬁamhlaﬁ@awesailt%e cargo tank is
' ”Sgcge 2 GG hRe 1609k f n'dmh RPLI ed i@t 'ES% ' ?g%xikh%ft%ﬁ% 15 to

arried out. Thus e pai nting ion 1s
con‘;ﬂoeﬂ@terﬁapa'l@é’s@ P’a{déirl‘ilt amet l@@m%@fdua@@lr@s&égtaéely 10 to

pai nly nE+RRRAr atlge TR nGakgy ope rakt csuel %a&%&n%hngnner
operation. The painting apparatus di_scl osed
Japaﬁ%;@cepafemu% 2 $ErEPeG ANk AnfraNgieRg &t ﬂ%éstlng

appafiinss i 1S éi%a@lqma_;r |0§)%d:a@;flo@n a@ldewationg iper bicefration.
install ed on a .base

| a pport post hangi
fromthe eIev&FFﬁ EﬁﬁthPQﬁ§ﬁ aﬁnoﬁénFﬁﬁrﬂggngg%
i n1MM%ﬂH¥ﬁEHﬁiﬁb&asive is injected onto the inner surface of

the cargo tank at high speed to remove deposits on the

W1l49

inner surface of the cargoc tank. Thereafter, the removal
of the deposits is visually inspected, and then, the
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
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
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
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- 2 the downwardly vertical direction of a hole

formed in the |ower part of the base plate. The main

body of the painting apparatus is noved up and down

along the support post. 5 However, the hanging type

pai nting apparatus disclosed i f Japanese Patent No.

3607260 is often used in an cargo tank of an oi

t ankae, dawdwhhdﬂg wveraitalgeirsunhen of Stﬁﬁmedformed in the
portions, S.gngje iLro Ln t catg

Phe 'RSRG: RE"Fy B2 sBRnPRRg Rlasra: udtrstantysedli A% s 0o

an pavhtongeappatrbeulr oat memddofipt hed gawntahgng the support
appggg%us may contact the inner surface of the cargo

tank or the stepped portions. |If the contact occurs, a

separ ati on of Hawpaet: @hethéngahﬁttapplPéantéHGhépparatuS

'n”%&s%ﬂbgéaelﬁfJ%EﬁPééégﬁatéﬁttﬁek 960@2@09§538§t85 used in

the supply portion o pai nting apparatus may take
pl aga, Cerds ﬁé@ﬁlpingnuﬁliatauk@rtoanéubbﬁyethé patarge

etCnuHﬁg%rth%%@p?bﬂCBB§E§BE§SaShEh'§saQn@@be§Eoﬁf in the
the present invention to BYOVI angi n

pai ABFAG t28XappdrPstushGnhreRJean EV@@eHFlgﬁénﬁaﬁﬂpﬁﬁa§us is
of tikedpahnkthne appangtusniheam), behagrdanageddasd €as

st abl erformthe ainting operatjon.and a paintin

RO O AR gy S EE
THECEMYENTRON 22 Thcaeheppedt berahpaest nenti oned

above, accord g t aspect of the resen

invention, th th& CBPgaC 808 ﬁghglnaePype paln |ng part
appaifatos pauptlappglad posthhanghag shrbdagh af the cargo

Ope@'mﬁlggrgegrgﬁk%@e“BEeEhg ggggigngg @lEﬁ”ﬁf @hgabﬁlntlng

bod I's nmova u
andaPPaﬁataﬁamﬁg ébéatpﬂﬁ@epo§hu8are§ﬂéta§§ p@rfﬁéhure to

whi gh360r 5.t hghgkn dipensional data of the tank, a
calcuPatlng portion which cal cul ates the, shortest

di stance bet wd8fc&akhese §lpruPaFpRrGess ihomptaRi Agiect of

Poi Rhe @&é@@ﬁ@dlﬂW%htﬁbﬂ @Btp&avﬂﬁénabQQMgQﬁg35ypBEpalnt1ng
pai nting agpar and the tank Ehose daéadls ?tgﬁ 2intin
i n EREASEGMEgY 68 C8R, PAEVE hr EBE BRI nBE ¥y R §ngat g

an apparatus from being damaged and can stably perform the

painting operation and a painting system having such a
painting apparatus.

SUMMARY OF THE INVENTION

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
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
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
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operation stopping portion which stops the operation

of - 3 the main body of the painting apparatus when

at | east one of the shortest distances cal cul ated by
the calculation portion is snahger than a

predeterm ned value. In other words, in the first

aspect, when the 5 shortest dlstance bet ween t he
nnnthermagnpbbdysoﬁfthhepamatmnbodppataths paent Ehgleast one
apparta t ank i I rpine

Vo R 2008 AT Bl B ol BB TS RS DG aerage o
aPp@ﬁa¢a9n|QSSsmp@éar thanthepradadsrmuhed naﬂHEbody
of the pain a tus.i t t 0

i 1 body C e b bnt Act"ai Ch Che e aake sairt Fa°
pos§hBréess pievancet hetharn bbeymenitheipgi REiRgs of the

appﬁbahugoﬁ OBECQHEaQEhﬂglhBe E@Q%at§§n§ﬁaugﬂglxankh§s below
stabl e pain g operation can erforned while

or ePeREPAG ERBINRReP A4UFS abBCoPDERE LE-aRKOGr LEfemaippPgdy oFf

15 ma&tp@mn&ﬁ@g1appagaaagag@dstepgaﬂdlngntathbe feeabd the
aspect. o

PR PuboHY S SEtRE PEIPEANE; pepatalfstyBr sPPRBpa Betore the

conprisedodly keast aneostpaihcdewéchi ohe pankjono it is

prOV|d d, at front f at:Y y.of the
palﬁtF%&bgppgoa as,’ mhng n}n ogVa??oERStéﬁgpﬁgng
por epgarstops firhe cpetabt@ngotheheankln Bodgegfienhéy, the

pai nti, ﬁge?@B?E%Eﬂéor EQa%i%hgggh %é'g QSEﬁghGQHPXethe

strain I ON excee etern1ne
ran@@event@nhethWOﬂugeruﬁuﬁﬁécgeéén@haspé@k ofh&het REPPly

lgrakn Egﬁ bssu ddghggbhhe strain detecting

por 1 on, or ex a strain auge,
exceeds éccsﬁéaégeﬁﬁnﬁéé ﬁ&ﬁ@éd aﬁpﬁ§tjeéggaethaveﬁﬁéonr the

fromtnené Eyp%h%a§ﬁﬁﬁhﬁ Bpbhirafuacheabkyiggntactsect ierst
i nner surfacé of t he tank etc U on occurrence

sucﬁS§e€6nF§€FhertCo§p§65ﬁ65§ bﬂ@aFB BPEvéﬁFa%ﬁe %ﬁgFlon
sur e 1oh theviaek at theérostpphy pﬁrthenmat&ebbd§r0ﬁ1the

Do AR e o (gt 08 ALLO0; Sht @SRy
Accaiditignt atapshithe agppeeat: ioh bﬁethevmaunobodyhef 85e
han '”%tt%%ea%%a”t%%% JRRAr At ug 3650Ldh g HRkRCed by the

sec
straln detecting portion exceeds a predetermined range.

In other words, in the second aspect, when the
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
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
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,



10

15

20

25

30

35

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 sou éce and having a

di aneter larger than that of first paint pipe,

and an opening-closing sm@tchlng val ve provi ded
betweeﬁcbhd,banat papatcpnpecamdgthaesfsesanga@atnplpe to a
pi pe n ot her wor e third asp

opeFAtiSn SEHIERe 28 psﬁylﬁgr?l8ﬁagﬁt?ﬁeﬁﬁﬁgﬁrbgg§no$hat of
thethgafn&sﬁgpappar@ups |an§t?ppeﬂenuhg closing switching
ope c S i.ng [ Lesed to stQ e
Supghgggf ?%gg%gdpgkkagegtgﬁ% %grﬁélﬁglﬁﬁeplge L3R EHe
opesicngnd peiing swiechi ng val ve may be cl osed by the

Oper ati 0n,SLORDLNGDALLI 9A ohe DKiLhe URRUA! gRERaLign

of an operator. The openi ng- cl osing tching val ve
I's p@@éﬁé&@@nOﬁhéh@p§vP@éw1@paélo@foﬁhéhﬁuméﬂnpbpdv of the

p'D%a@%t&h%“%ﬁpa&a%ﬁ% QEr§§bE9@d0ftBQeoﬁénﬁh@meBsﬁhé

pai nt, and accordingly, first palnt
dan&&é&ChlP9|§a&8§sﬂﬁl€1PéeﬁrEQeﬁFOPhEhBaPHPPﬂVoﬁﬁ the
?pnbfnﬁausfxclea&eﬁgeﬂaoglmh@ d@ﬁagaq @beua@ efvitBBing

irst pain t at _anot her openin
owi Do oAl B FISBEr BVabPE PGS PicH pSERBER SEnEortion or
firsly 2&epmemhanlp@eaadlbheoﬁrantopedaobrtheTheppbgnlng—
portlon 1o nt t he Ieakag of . t ai

nor € ggﬁpg ﬁll SRl alng 3 go 8E?Ph°§sﬁgct %%Fﬁam side

i nverft itdue, fnmsth@ngmmgpuppeapaNﬂEWﬁg appahat d¢rection of the

acc%rgépghrt er%aﬁ%% o dtggférﬁigg??etg% Eﬁbrglg FI aint

aspec conpflse which
an @péﬁaﬂﬁo@aﬁﬁ@@ﬁawﬂ@flﬁh@osﬁabéﬁnéot?E@VGQFnFPﬁgpalnt from

app%ﬁ%&%%uo%%ﬁ@dl%%kﬁn%efkéh!Qﬁe bethween doreasured the
position of thé post in the tank and a target

posiftitsit BRIiftre DIGSH délpé@mtﬁé& PROAEES aaﬁEénﬂrfiﬁosmg

t he ATy lalkke j@p e&@rﬁ%ﬁ@n@k6@1@@dtBétween the first
dlnen3|onal 30 data o the ta I n. ot her %prds
PP

t he PRddYt RPiRspeed the fRer & mf o8 Stoply bartion to

aCC@ﬁﬁ&Mﬁﬁt\Mﬂdwudmka@QVb&tw@@ betineenetthe, measucedtainly.
val ue of .the pasition of th past and th tar

val ue, tREGFEG &Y & T ﬁang ﬁgttfge Sglﬁ%%entlon’ the

hanging type painting apparatus according to any one of
the first to the third aspects further comprises a
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
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
apparatus can be carried out more accurately.

According a fifth aspect of the present invention,

the hanging type painting apparatus according to the
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35 apparatus can be carried out nore accurately.
According a fifth aspect of the present invention,

t he hangi ng type painting apparatus according to the -
5 first aspect further conprisqf a gondol a which is
rotatabl e about an axis parallelwith the post. In

ot her words, the operator on the gondola can nove
verflebasespecanfubkﬁek tempeikaspacteddolar epacheds 5

t he i ti ' t
AccSPUPRARLS BBkt Amadhuet CBPSLREL] RyGHT B, SPREr o
i s provi dedoahpai mbirdg, sybtenpeoappirsongthef gpatiola can move
ha”% Qg géeg Eﬁ'ﬁh‘ngéeEaEétﬂé Pﬁ!hggtedbeSEeggiked,

openi n or I'n an upper
surﬁé@e,otoapgmfpamkthandnapéctspnnarnrbpdyrwhéth i's

movabl e ypoaadidgun, al 099:hheshbEe! oPOBhedRlybition, there

rot at abl e about ghe first post, a secon hangi ng t yﬁ
pai A Rgoxppadarupahatiing éYS§@@oﬁ§mB§$ﬁlﬁang|ﬁgrSt anging

thr eygh ﬁa%%%@ﬁ% QEBQ&QQuEOBH$§n?5a EE%sHpBSEtSHéﬁgEﬁg

and a second main nmovab
aIoﬁ&rpﬁéhséc§ﬁ6550§Pe§ﬁ69|§OIW69aP§bF€ asaer fHeface of a

secepdkposhd a Fikst &AARLrBbapowhien iwhinebapost gl Snd down

the first h t t
conePBFSpiPEl i ek BRoEoAPRolS FABECRRbRI=RANG RBSt FhESt

paipbhmg apeabahushaaqdnbosypeophnﬁklngrhpparaﬁastbav;ng a
§ fir%t contr ol &ﬁort ﬁn § secong c g%&gh in

porﬁlgﬁn r 8O85nHELPERT THEPED theF Prst “Bont '8

por thenuppeansuirfscpesabiion segnaﬁsmaﬁnabpﬂyrahuty of

f it o t |
o;gggvggﬂ' ap;gadpa ngaabnpeﬁﬁg gg;ggaggoge Ll ¥s
pai woitagakpparirus ths s@cphé h@@t,cénﬁp@ﬁtp@pﬂtéﬁlaportlon

a DM%Q%EeEghQQQl%y%h% f§§%g ﬁgﬁeﬂggcQQFEOba@HEEhQnanaratus,

transmts pOSI 1 on S|gna s of Mur a secon
nonﬁt@ﬁp@@dp@pﬁﬁgoétppéaépnawhaﬁgeaonav@#Stﬁéeeﬁﬁppéd

SeCQEQgEa@nt@@@ypg&ntmﬁg8§99a§ahagglagd ﬁ@bﬁtbﬁﬁtrol portion
apparatus to the host control portion at th

30
pre&@t@P&Fﬁe&h@yéﬂésttﬁ@nﬁagﬁ BoxEran BBFLt | £8g" second control

CONMpPbirg€%na a reak-enhaticed, thék@mnWhhéhfQQECUbahESthportlon

di stance hetween, each of t I.Ir st ori ng_paint
ond CEACRTOL S BB aeona BRI EoPEN] BORAE kY Dot ES
pr edetarmiried ppiheés amdleast arranged entirely over the

first main body of the first hanging painting apparatus
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
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
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
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an operation stopping portion which stops the
operation 35 of the first and second nai n bodi es of
the painting apparatus when the shortest distance
anong the di stances cal cul ated gy the cal cul ation
portion is smaller than a - 6 - predeterm ned val ue.
In the sixth aspect, when the shortest distance
bet@e@deﬁhemﬁuaﬂtaaﬂng point of the first main body of

the first,paipti qgtapgggek ﬁgntEﬁeggﬂbkeg%ggdﬁgknace

of 5 the second main € Seco
app&ﬁéﬂ@@nl§hesW@nﬂ§prﬂﬁ§npalpteéétéhﬁ]ﬁedSVamaen bhdy of

f'r%he”@h@s@ogﬁlngﬁnbhQFEbEéEuQabHH'@QeaHBHEEEE§n 901nt of
the second main t he second pal nting apparatus

aret§ﬁo§6€8ndlWaéphépdyW@¢d§hetEQCPnﬁsPahﬁthngoappératus is

thesﬁbugérp@hahlagpigdaeaaﬁah@a gpdutherpecendsfaiAin body
body _of th& second Ba|nt|ng ap ar at us are st oppe

ed
bet Bfte tPfiey '€5oPPANG BONFHBRRFER 2BAchR6t REPORRON=in body
conb&cth@fsbbenﬁlpsﬁnamdgsappa@aﬁasnab@dseSpp@&es In other

pl a n ntly, it i ossi_b tQ, carry.out a
D aBPEaSal hEing L5656 BETBnoa: BEoFBoehiFip PASTERRS
fi r sppamenubodydotheheetbndt mpahnbbdg appahat escand painting

t he n Ln_b at eco aLntin paratu
fr oAPBATA "Hanhed S0REA BRCR EnG FF b0 hrACBoay kgt “ith
theesebondhnahnnbodpnhave béehhepéua&édandheeopedamamn

of begaggnﬁgkegbgggeeed’geg ﬁGSHtQQfegﬁ EE pbkEshiand,

secon mal n I'es ha oper e operation
of chsrgneutnai Atbbdy ﬁﬁynbéngtQppﬁétlﬁﬁt@hhéﬁlDéﬁyentlng

it k§ePe3sihl gatig %ggytb@néhEYflEEEVbQEnélhﬁ éﬂparatus and
hangi ng type painting apparatus havin mai n

bod%hewﬁ@P@Pﬁ RAeR Qﬁ?yopftﬁéesﬁ6F9€§tPQS“HF@EaﬁEE§ratUS
bft?%%&fbgﬁpqﬁabhﬁ@bﬁg PAhBhH g?thhehélf§§?ﬁamal3b?emy and

0 e first hangin P i ng_apparatus_an

o nERe: ERESBE Redar BoRk" Balanacha RoReahhr ERE gboagion of
hangorg tygebpasibbpgdappatdatvien batweenthhefirst and second
nmoni tori .poi nt of the seco bod t he
CocBranhigiRe Posobssnr aBRERRE s b oPHEraribinge the one
nonitbdni bgdyomatly be sheppkdrd nain body of the third

hangi ng %XE%rB%E Q?ﬁaREaEQtE§551BEg @Stgﬁagtggﬁally

nmoni toring poin third
provide a thlrd hanging type palntlng apparatus having a

third main body, wherein when any of the shortest
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
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
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
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of the third hanging type painting apparatus and the
nmonitoring point of the first main body of the first
35 hangi ng type painting apparatus is smaller than a
predet erm ned val ue, the firsti.fqpond and third main
bodies of the first, second and third hanging type - 7
- painting apparatuses are stopped. These and ot her
obj@auat1hgabppa$ataeésadvanéagppedf t he present

t of __th
dotai | e heee AT Bneer BRaRe Rl y SeRbaArRenpet RdvaBFases of
5 aﬁhﬁlpusseatednbynthendWaWﬂngs mBREEEPDESEREPThONi @Rt of
THEtRQA@%%%§ hGae%c&iﬁngQr%ka ﬁﬁ&ggga m%lﬁ%h8£tg thereof

ship1n ch a han type pain
accerdilngustreied pyvesent draveéngsen is |nstalled 10

FIG 2 '%Rﬁ@ﬁeﬁhgbﬁﬁgTﬁbﬁWbﬁfTQE”BREWEHQE and an

el evat or of hangi ng ¥pe pai nting apparatus. FIG 3
is a pergﬁgetﬂvésvﬁeﬂﬂé iglmarAthedylovigw RAngi ARiP in

typ%hﬁ@h“b'ﬂﬁn@@ﬁéréyﬁé pghﬁklﬂ@ hgpaaa@ﬁgaéeeerahﬁw-to the
of a blast hosé windin portionh connected to a

mai RT688% to aneﬁﬁﬁﬁpnégtﬁﬁétaﬁéﬁﬁtlng appar at us

accordi ngIGo thespeasenflairgeantien. ofl & m4bni Body and an
sect. onal V|ey ofhthe bl ast hose. gnndi%g gor%ion
shoﬁﬁevﬁ PFGOT44. PRPEI"E sKBRsPA BAT RPhg-did
supplylngiaorﬁlmﬁ af pe28pachangi ngetvypé pamathngody of a

app tys accordin Q_the ent invention. FIG 6a
% % éﬁgvﬁgﬁes o%ﬁ%ﬁng bde Fa%Psa cargo tank, etc.
FIG. 6b EF§Ga par tisaknerhdrggddvivéewobit hebiredel ho26 winding

Shou i cfl GorfeccElCofal Radnl Loy chars sbawing Lhg.

monttoring “operation of a pe paln
app@ﬁanmsngc@@pamﬁguStQCﬁﬁédpﬂ§séﬁtt ﬁv@ﬁﬁﬁ@ﬁt Engengaon.

IS a sidgry ewof ag b%b%%bh@ﬂ §92%! 81 BHePLO¥LEEHLA

a supply portion. shows an injection nozzle a
parwl@ﬂlwg|@ﬁrt§on shown in FIG. 4a.

FIG. 5 shows a paint mixing and supplying portion of
a hanging type painting apparatus according to the
present invention.

FIG. 6a 1s a plan view showing a model of a cargo
tank, etc.

FIG. 6b is a partial enlarged view of the model
shown in FIG. 6a.

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

FIG. 8a is a side view of an injection nozzle
provided in a supply portion.

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

FTG. 8c is a partial enlarged view of the injection
nozzle shown in FIG. Ba.

FIG. 9a is a view of a first paint pipe and a second
paint pipe, extending from an injection nozzle.

FIG. 9b is an enlarged view of a second opening-
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in contact with a cargo tank. FIG 8c is a partia

enl arged view of the injection nozzle shown in FIG

8a. 35 FIG 9a is a view of a first paint pipe and a
second paint pipe, extending froman injection

nozzle. FIG 9b is an enIarged’J?éM/of a second

opening - 8 - closing switching valve. FIG 10a is a
si delvisewgokwanehheg mailRebody of a hanging type

pai nting paratus. FI G, 10b.is an end_vi ew of apother

Tai n bod§ 16t 4095 LRafgPAERt J3E paTnEPRG "SEpERAEUEOLY OF
Elchaﬁ@ihg avpkookidi-agyampptratpai.nti ng system

aving a_plurality of hanging ty ainting _.
apparatuggg' gg%o%ﬁiﬁa £6% gegrggeﬁPogﬁ95nP?6ﬁ.bEPé.Of a
12ahiasgangl &ypei pwiokiagotperrabdel of a 10 painting
system Ek b.i.s_a,si l del . of .

pai nting g;séén%sEﬁcpifg%iéaggkggmﬁgggrﬁgéﬂgﬁﬁﬁgsyﬁgem
opehatilpg ef pilhealpaiynbifngasygsnentyps PhGntingi spparatuses

| OWcERaLl nghe @aeagrlegém' L8t LAR; et hod of a post
used in a ﬁ ngi e painting apparatus. DETAILED

agng,ty .
DESCRI PTF®N - ERBadiLfert leh VheWppPéseRPthaveRPR6A Af| R

be L2Qndiisgussedehel ow with reference to the
acconpan¥ing drawi ngs. In the draw ngs, the sane

conponent'dCar é2Padsi gnéddri RéerePér 8nB8IRLNBEaPsP2EBF 1NY
sakgyefepasy understanding, the scale of the draw ngs

has been ppr.opr.i atel.y chapged. 25 FIG is_a .

et ER P ok Y R ARGRE SRving chenSrERgiagn of the
t ypeapaitihigngyappar.at us according to the present

i nvention.is iLnstalle As b f . .

hi p 900 HEE terdi i 4 68T §5oPanEnB00nLR] hotal1dein

el ewattood7@fofr pobangiseg tiype pahnptnggtapparatonsing 30
acc%bggggthg_the present invention is installed on a

dec
DETAILED DESCRIPTION

Embodiments of the present invention will be
discussed below with reference to the accompanying
drawings. In the drawings, the same components are
assigned like reference numerals. For sake of easy
understanding, the scale of the drawings has been
appropriately changed.

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
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
operator enters the cargo tank.

The opening 920 in the present invention has a

circular shape whose diameter is approximately 40 cm.
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910 of the ship 900. Generally, the deck 910 is
provided wth a plurality of openings 920, i.e.,
butterworth rmachi ne hol es which are used when the
cargo tank is cleaned and a manhol e (not shown)

t hrough which an 35 operator enters the cargo tank.

The opening 920 in the present invention has a
cir@ubamamhape Whesefdka@&hmplbs appeexangliehy 40ap® of

manhal. e fo l e, a_rectangul ar shape
of  2RRAES TR, 1000t BH0 Bt br Jan i RPRiray ShaBe
shab@v1navBnqaaomapgamamamebér160 t@0acnh andiaom ddemeter of
di aggt of 0 ol a n 0 Lp.900.
nas oy F ot SPLdsprartmaeg 2 16nE b0 08 Ashaqt ont
andOﬁeﬁ@pﬁ0§ﬂma§9éwo%ﬁnﬁtépyZQOmnﬁnd gddih Aﬁﬂeﬂemgéh of

e|e%%896x19ak%lyp9§'h' BGQOOR thﬁf@@%”kﬂ@ 220v9tothgo is
deck 910 and Sost i ng ty&eg aintin

app&Fatidored en § §p@ﬁ§€én9n9?ﬁe0§ag§@ £an 6 fpe

a pabltofiit e iBechavatiay f0pkthpavdlihheapparkid 92005
the@deck 910. FEG. gls@anggnlgrg dlvPea?gf thesnaln ®

bodyUSPEPREY AangDRgCRyEe bankt FRY AppREr at BeTanATt hBS
el evakdatohs 70ahrbagseenef bepBhEhg. 92, ofthenpogtckloio.

ext ends rough .t he n 920 of the. deck.91

s oFag ad bl Gy BT A 0ol g EnfoRs iR Dadf o the

a chahQ1i@ twbecba&nt&ndsabpeﬁataspanﬁ oﬁetbéeehewatorAs can
1. Thus,.the E? 11.is ,su ende

e. r
(1 oRct REoTr e £Lomndrs 5pki BePont SFeTRE RATH Boay™e
12 obenhech&2§i ng thpedpakn®ilAgandppar ahubot@dant &he upper

1 | 0t
Pody L2 ni R BegE -1 %aPe  hinglt 1 T4 Baserbre Tads From

enhan@@rﬁh@fsﬁaﬁl ﬂﬁyat@énﬁﬁneé @it hfrRae §&ppo?husr the

Struchyr @ 1i g WLGhehResmei-prnbedy k2.apd7the past totd1 weight
are vertically supported only on and b% t he doubl ed

bot Cdmtéigr frade @P@YOﬂztﬁé GQPgaaﬁgﬁRQS §PEeTRELEGPPEY t

of %@pb&at@@suolhn@yth@ngb@g canikedppeokhfakeag 10 tons.
agalnst t

It is pr @Pa% %t%%ggu%ﬁg &gtaf%f bhsﬁéggggégggF gupg’ it

| oners edslidllky ta &wmﬁ@cprehenemabldampercsmppmed 89th the

g?bCh ISIQO%EEM%%%%eIQHa% et%n Rg%n h%”h%“%&éc%he post
11 are vertically supported only on and by the doubled
bottom surface 810 of the cargo tank 800. The support of
the post 11 by hanging can reduce the load against the
bottom surface 810 of the cargc 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
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
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.
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30 of the cargo tank 800. A large part of the total

wei ght of the main body 12 and the post 11, of the
hangi ng painting apparatus 10, for exanple, 80% of

the total weight is supported ?é the frane 71 and the
remai ning part of the weight, r exanple 20%i s
supported by the 35 danper support 89 on the bottom

sur Caceeg@nas yshawn isnpoBb@Eble andpkkGens, +hhipbstsla from
per P f f n e

el g LG Mhatng ReTblesRgt 85 HIE HARI LEPE, .

to préendAnst heppostusl lProm sw ngi ng durlng t he

operatio f p p ra

The' i n body 13 o ¥ha nsborns” fontng, Epar Bptaeitly
apparregstye 1§ éérﬁﬁéélﬁﬁt@nthetbargérﬂankaSQOBOO through

t hr eughpahine 1@anRRgke (RN ) SBgmﬁheoﬁeEﬂe9qgcgn9éodh§a§sembled
di sassenbled state. In other wor ds, each th

conSoRéRts SF REPRT BBAFS12°gGRi A ﬁPPICB@PGP§EE§s@§ main

herbb@gfuer)wﬁ&chhellmaﬁglaﬂsbmegeaahekémﬁaaeﬁavab@Sthe
10 hs smal | enoug gass throu E the ma Tole of
t he "@88K 916 YPPh ?ln n?h PPRraseft 1P nvenfi8h! PROpgh to

notpaese$ﬂabwghothermsahodedbﬁated Hek& £00. Thus, in the

|ntrodu0|ng the ssenbl naln bod of , t he hangi ng
typg pa|nt|ng ap%&?&fus 10 8 Pﬁéegﬁ?ég t?a%Qrﬁog.

ThedednpaMedtQo&eefassenbkedubmggthhe asthmbhedlbaposbody 12

11 'Ea%ﬂ% %%Bg%nba@§ﬁ§9ﬁaﬁﬁtﬁﬁpg%gggEg@ag ?den%g QEe cargo

t he ging t g appa ccording
t he tapke §&Rt- |ﬁh@nppmnonﬁgtéaﬁrbeagéémbﬂedntgg@5hez with the

and stt B8 MR RnRody 12 tQBktagthBgEBth¥H§ ﬂéhﬂtbeey 12 of
ratus 10 is conpri'sed o a sl eeve

rot5@@bh@nﬁﬂﬁﬁcﬁ§@6t@aﬂﬁélﬁ@sﬁpmﬁréﬁﬁsaﬁﬂuﬁﬁ?oaﬂﬂvgnﬁo the
por breRen2l iaRdn22oeQnnected to the sleeve 29 on the
upper and | ower portions of the sleeve

respect i $€l FANASSSRERA THOR &GS ; ?henaogr’iﬁeowaéﬂebOdy 12

hangirngnky pengainat itfgeappanhatug é@pa$aﬁuevHGEdSWbbhpalsed of
ey 23 umrla e endl g Ln heh endhudoal 8 et e 1,
22 hameanhheealmrpwquchQM3o@BoElshndanthnheated to the
fitt ee%e b@eonk%%ew%épéé aE%el%Q%§9%€?%Eoﬁé E?ethe sleeve
prOJectlons inth
29, respectively. As shown in FIG. 3, the post 11 of the
hanging type painting apparatus 10 is provided with a key
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
driving portions 21 and 22 per se about the post 1l.

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
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
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way 15 easily prevents the rotation of the annular 30
driving portions 21 and 22 per se about the post 11.
The sl eeve 29 includes notors 23 and 24 havi ng snmal
gears which are engaged by gear 25 and 26 of the
annul ar driving portions 21 an respectively. As
shown in FIGS. 2 and 3, the gears 25 and 26 are

i dertlieedle 23 §ﬁ@p@6350éﬁdedrerouaﬁlahbyppeslﬂﬂoned

Wien theTﬁBt%ﬁ%v%%o@nqozﬁasargs %hgﬁﬁ Sur?lgotgrsaphelevator

and 24 revol ve around the ~periphera aces of
geaf¥iygngngozbioss f'Raprphad- whichswesee 29 ean eund. The

rOtﬁﬁ%@saW@UQthﬁﬁ BeSthilr gﬂ@ §h8V§BQB deh@§§8estank 800

shown in FIG 2, an elevator driving t1ons
aroﬁﬁaowﬁpcﬁmﬁ PEd1?3sar8 WoGRhan The e Vé§0¥37@xﬂéﬁdthe

at bb@hﬁn@n®2©n6flﬂh@ teekcango tank-8Q0na EE&HUQBoﬁh@IGs 2
pul | eys 78 the el evatar 70 and the eni ng 920

of £fE aecﬁﬁélﬁppﬁg é&ﬁuﬁérs@éhVFPBnPPFESOHZ lahgcated above
theth@peﬂeQQQUQar1§fpYbﬂgdéafbhomtglubpéﬂt@dr@@@&ew1th

handeracss ca i PR Fhe ORc BROSBH BRcRurr 8178 14 110

conneunedteaherefore the main body 12 of the hangi ng

type pa&ﬂg&ggo§8pa Eu%a%ﬁ 888 b?2g§¥e rou %Rghngm@ype

by w ndi ng or unwi n
eIepauotluglapngrapustﬂ@nsaﬁ9befmbhedehgvandrdﬁen bp winding

FIGbr unhgﬁﬁgn@rghéswﬁEgg'quth%gu@hrgﬁe7éleQHFo§tdriving

| east one W re necessSary to’el évat e or
t herriitacpsdy 912fothenhelerangicngOt yp&npdiht i Ag there are

apparat¥dedOcrubnwtiResprresepts LRveRhkengnthgivses0f i
the wires 73 makes it possible to precisely position

{ NePEFEE38 70 Pn et RE2G6r PFCAPWEE HPPeBeiBnbotHel2 OF the

annubagidgl ¢iype p@ﬁht@ﬁg a@pamatag noclumﬁ thBepQéBent
bearln% .as |ng ?y ﬂ g G% $8,

t hat "VREHRPn b 8yuf§ 8t the Héﬁa 3 tJpé&epaiht PRSIPLe Lo
appatratisely easibecaashkysioeed gp andtdowaethbiodagh

the 25 b arings. Mor eover, encoders (not shown) are
pr09ﬁ688 R™ the el evator driving portions 79 of the

el evat or Theé tanudetedtrivheghpbght.opeskii end(2doidichatie

Z) %&e&%%nngggrings, as indicated by dotted lines in FIG. 2,
so that the main body 12 of the hanging type painting
apparatus 10 can be easily moved up and down through the
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
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
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
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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 showy in FIGS. 2 and 3 is
provided on its upper surface with a first sliding

portion 31. In addition, the beam 30 includes a guide

r ai lgudslegr bwi dbe gmiﬁberaﬂﬂe63surﬁamehéhmbeef andrFacs. 2 and
notgr 35 Sit i [ bggam. 30. first

sl i .né p%%?agns§f%ﬁ§%sbgékg§ntﬁe n%tor 3¢ fgstal end

| ongilt tdhiendi r@itr eédtiddngobotctiéobedm. 30 Thki férbei sgidind

gU'%%@tQ%nt@q %%'d% ﬁhbe3§alﬁu§ﬁthg9E8ed'Banﬁg ugper

3, a second sliding portion 'S shown
d.sﬁéﬁf@ﬁ& thererd ﬁmﬁsﬁ sBicdi AgoporhiPen) 3provhdetl pst the

sli diipg sﬂgﬁbb@no§1thésf§r§%'g@lﬁ@hb 6r@ﬁ9ﬁ'g§d o@he second
t he %pper 5 surface _t her eof a rac &not shown)

pr oV &gdnginH§1°§|§§ Qéﬁféc@oéprtﬁé FitBt 2sFP8PRGNY shaft
portbomhabh &heiseeands skicdichgdpor rhenpd3fiBaso& FREOmotor

th a rotati.n af t 0 Whi ni on
Stt 2En8aYaRaS bﬁlﬁﬂo%plsf Fef: nﬁf)o?ﬂa*s's@bﬁgﬁasgnw ehifhag
racpprsdonhatd hhesS&domd Shedﬂﬁggi@uﬁ@hhﬁoﬁlﬁactioﬁlbﬁ the
in the_|on |tud|nal i,rection of st.slidin
o £PGR T3 E L 4 EP i PR Phe TRAEGPoSavaHl LhSpBPGY 38 while
gU|@ednbyguhdeguerthalbuEQeOMathe3ﬂ|bstthbldmmgt sliding
por% %é A spacer 41 is connected to the second
sliding portion 39 so as to rotate about the
hori zont & speceati 44 ilaxiconvertetlhéosébendesbhdi agiding

POr Lio@R 39 3§h%058§0%6 %%také Qb%ﬁtrghétﬂgkﬁzéQQHi EB@atlon

| ongi tudi nal axis thereof in di rection I N
3. FFéSsNader the ﬁ§§0§ﬁ ﬁ@édlagsPQFtéﬁH §9ﬁuIFP9a§P§Cer 11

ar mi42 swaioC kol S thB 1kUBRoREOYhdedoAgienali ha1dbst 8l tBBdeof in
with a supply portion 50, e.g., an automatic gun. It

canthe dﬁ@@ﬁ@ﬂ@@dethatFﬁﬁth3thuEhgtsné@are4lthés at its

suppli¥%+Rar khan 5Quu%1ﬁa&éé|Qrﬁp4Qth§eHﬂ1§|9HgthQﬁ provided
post 11, is rotatable about the_post 11,

nov§@|étﬁndﬂﬁéaéseﬁérw25ﬁt§|sappéatpaﬁtégnmépv eTHus an
it iastRassill guhQ appropriately nove the supply

por ti on 50 %gnt%% G%g In%ood 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
horizontal direction as well. Thus, it is possible 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
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
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
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type painting apparatus 10, depending on the shape of

the object to be painted. In FIGS. 2 and 3, the

cabl es, for exanple, the 30 cables for driving the

notor 38 are accommodated in the_ Cabl eveyor

(registered trademark) 35. As7i MPustrated in FIGS. 2

and 3, the sleeve 29 has a weight support beam 51 on

t he r@Wt}j & cSitthe ts(dl_etd‘ﬁv%l b@aglndftfggétmmt ftbh\p&ie%fnt5%he

i'S provi t the.distal end o t he wei g support
boabi Bt T2l BRdriondtgnines’ cqofictdechetohed the Sieeve
t he Aeamvd®, vet and dowinhe changiveg tot ype paistit ingor rotates

apparat us .10, on.t opposite side with - 13 respect

to tb%mé gé@epfﬁtang”functions to prevent the post 11
form bei g céfoommed @IGde, ethedmahénotri@gskeeeea 28 is

nov d rel atd t .he t .31 qr rot S
abodr Thethoz SbTE R Ehedain bR 377 fd"" e counter
moniMedidititg SZanefae5Biong topgmet ednenaa Spars etlariiedndion

bod¥oldtof: Fhe RELEOWH @he WBLGRL 32 HENEaTRREKOR KNG he
canera 55 is adapted to nonitor the state of the

obj &6 %% HEKp &M éd ek CRED erEFS tiaRk 2800 thrt epesathon
opersatait@n ogn e Heheaape kaldyoB r1@ het akegahqt RgpeRbaibedyy

of the hangi ng type painting aﬁparatus 10 and,dlsglay

t he@P&R T2 5N P01 8 Legn EPEM °BhanBepltor in the control

Fur tﬁmmmyre, ltEime:t\h@gcglla;tre_SUﬁp@r t,qlekigam Slpbsrtppbevinded is
Wt a control. oX | | NC es .t her. el .
ConEr o S Rok: Pored ERe EroyhiGh J6canars, thRaein

15 mmint deddy rl Z candcateoitlialgl eéhef efleganbrol/Di agdy/be the

nDnEF%%i%% aq%r%n%5h %%%tr%pgbr4%oksc t%%bﬁﬁgﬁdtﬁg?w
of a bl'ast Hosé Wi nding “porfion connecte 0 e main
bodynoofi tiotrd nigawgineg at yPe epai-nt i ng appar at us accordi ng

to the pr nt, . nvent.d an. | G: 4b s .a i Ny
vieM/of_Eﬁ%ﬁbﬁgsgﬁhgée%%lﬁggﬁgIg%gytPgnasﬁgéﬁkiﬁegkcylndlng
4a. Portiles ifongiesgedype paienteng bagyaridt ifclbaspingetype

present, tineRbdtatds SheWrdiRgFks tRe dREs8at thRSention.
bl ast hose "wi nding portion 80 i's installed on h

decK 1§10 4f ighé skiqbigne!l 23emnefendcoPleRé Brast wggéns

81 exdrends fohemint R Bl1ast 4a. In the hanging type painting
apparatus 10 of the present invention, as shown in FIG. 2
and 4a, the blast hose winding portion 80 is installed on
the deck 910 of the ship 900.

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 520 of the
deck 9210. In the cargo tank 800, the blast hose 81 is
connected to the vicinity of the annular driving portion
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
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
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hose wi ndi ng portion 80 through an appropriate pulley

82 into the cargo tank 800 through the opening 920 of

the deck 910. In the cargo tank 800, the blast hose

81 is connected to the vicinitﬁ of the annul ar

driving portion 30 21 of the ha éiﬁg type painting
apparatus 10 and is also connected to the supply

por thicare B0 efxtidmelsmildt ia- axins iautnAddiGkitagbriase 85 through

bet n.th upply portion 50 and the. ~annul ar dri,vin
por%fgﬁu§%§1§ ot SHowmPVIAS S 58S Bé St ﬁS?IGEHQB%g

t he fglrdsitorh@de 81 is 35 wound and/ or unwound by

driving the r .83 .of- t he hlas S i ndi

portion §%_5?§h®|é% Xgp'tﬁé %&%béFh% %Sﬁ%g% ggetﬁéaSt hose
bl agtl lesdengiinigs fgonThdeobies tehdsef wihdiblgaportidva 80 is

hOS% é@@éﬂ“%% E%eacegﬁﬁhﬂﬁhggb Eg%gﬁBQEabgPS%Q In FIG. 1,

through a swivel joint 84 provi oh the blast hose
wi nditieg copdangnaBllasd PREWAONN 8Pl &s insthdledhenteade of
of tlhe bhayl deese ror Bkagphendiond of oAyt BerPhast phos8stalied

w nding portion 80 is connected to thé continding
bl as® 968510 RiFithe ghipt RE0confraPAges 45F charged

por tiinor 8%pper BH alf edecobaitdRudhg bhasshibpr880n BOL  The
exanpl e, ,on a but y be installed on.the . de

uay by ‘ ) %k .
910 O %6h % S0 ealtas FPds SXPEPRar §E§eto9ritahaving a
hoppirar@eaf ofheappamtii maited ybloast mporbi an08mm.The level
abrasi ves are,made of, .for _exanpl.e,. steel rit hawvin
20T SRS A B RS RC e b RS p8EheNBE 08 cne
sensentimoti nghdvims ti poprravind@d ite tmbeihoppéhe8émofinthef the
contj iqg. | ast ri.i 5,t-0 nmoni tor the anpunt of
the” §br§%i3§st$% %ﬁ %ﬁ%pSEHISQ. FIG 5 shows a _
pai nt m ¥iley anéhougpleyipadnfortixangoRnd fapkangnggoortion of

typerRa ih%tnigu%glga RRYALAS ndG Gef %'(kj)ﬁ% rb@ukN8ccBr838B! to the

i nvention. "The paint m xing and supplying portion 90
i s EEEEded RO pai Al ecHALATNBELE 109 and PP YilRT

t he gdrtusi atoed serbagiriBrl. ol the phlihdstbat8dners 91 and 92
enbadi nent, _the paint container 91 is a_container for

a Baséhratdriatratad RECRAHAE Eont dPnéfegd lilysgrated
CONte@ibdRyimen@l, aheUpangtagemtaifke Basesmat evhabiaed for a
tgeg%%kggggﬁ%‘%ﬂta%%p%%%e%aga HE%% aR%EQt9 oggagnggﬁtainer
for a curing agent. The base material and the curing
agent supplied from the paint containers 91 and 92 are
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
supply amount and the mixing ratio of the paint can be
optionally set in the mixing portion 923. 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
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
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25 mxed in the mxing portion 93. By m xing the base
material fromthe paint container 91 and the curing

agent fromthe paint container 92 in the mxing

portion 93, a two-conponent paln§ for exanple, a

t wo- conponent epoxy paint is obtai fed. The 30 supply

anount and the mxing ratio of the paint can be
Optﬁa@@lbyp©&ﬁibﬁ Bbeoﬁikhﬁgmﬁdhtbaﬂy932 $ﬁethaihbnging type

n(%l aeam'%i ort an 3§ § g orari C g
stoF@& W92 SFEORE “p5t & | EVer Zen Pﬁ&P W&%ﬁ?g an
IS ﬁM@pl@a@glpothéopa@@t1535nme19éQtonptheed&okhélo of the
pai ng ; r@%bO%%%thV R EB%%b%ggdeﬁEBEdQPEFgﬁhe ship 900,

Ther ea ter, the parnt i s suc y an air
pai §t-i9ng @@cﬁlm@aQS and fed by pressure to the - 15

supply p%&%h°@e§%r%Bth%o”@ﬁ@ bgdﬁg%gnOftBEecBﬁEQbﬂger 100
type palntln ar at us pai nt

m xiCRGLEsd eds Qpﬁgﬁngoﬁéﬁpﬂbhogo5ﬁslﬂﬁéﬁéﬁﬁeé shoLRge

dec o%%Qo%f1bﬁewhiﬁhps%@QeQUEhgaﬂlﬁénb&§h§h|@gtgub§|@ﬁe
of the ship 900, e. quay. Wth reference to

FI GEaF Igg&iemk @QQ col FoﬁP@Pnfeﬁna&oﬁﬁéétéé fBet r@rgo tank

con@m@l1&@&u@%slmgbuaa$aao$tQh@g@nngerguema&elowhtﬁa cargo
stores tﬁg di_nensi_qnal %@ta of o tank
|

the
The Haifedd%R8 “Gat'a 35t ‘ehé Egrﬁgetﬁﬁﬁp 6d868rtﬁ8P§d§§O see
theEd@talofe&he | prer estiihaceroh the dcange shatikc808f the
as wel | f the stepped portions 850 (see FIG
1, &f¢S %@ Pﬁng fromthe inner surface of the
car go taﬁhr$®@rm5uetheheocepttbéle@nﬂﬂﬁlheplm@es a

| noludes 8 A5-caleulall 9 PgRLLAN RO240LER eaboubaLess:

I
t he shortest d% ?énce bggmeen eac ur al
nmonictistiang ep bietws ery @aickh ol a|p@@raﬂg@u3§§dmonltor1ng points

her gl pald %emhlq'%%fHH%E%%s%ﬁeherEE%a%EE&fedﬁ%k@leggxﬁlaver

and the position of the cargo tank 800 stored in
st oit&§e SpGAicoMainl Posy &220nFr 686t BPRLReANcPEl EReTRATIO

conteield 8noleeorey ke %ﬁ@t@tagggel@o&h@oﬁombnolaEOé 53
or arranggd i.n the control chanber er nor

r
Con BTG L RO B oHaC Vet Son st FOR EPAbEFng DOuBRY! BR £h5tained
whi dlia shepsohkecapeoat i58n oef atrlrangeidnihodyiel2ontrol 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
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 alsc has a
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 11
determined based on the position of the opening %20
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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when at | east one of the shortest distances cal cul ated
by 25 the calculation portion 102 is smaller than a
predet erm ned val ue. The operation stopping portion
103 stops not only the novenent of the main body 12
but also the operation of thé %@pﬁly of the paint,
etc., to the supply portion 50. The controller 100

al s<a>fha;$1e?rrt3ﬁ1elro%ihfdw@r ill?“FI\@hi &l .modikises m@ﬁlte@e%@ei on

pr ogr.am.o e angi n pe pai nti ng appar at us Jn,

e SR B L R L SR B e o FYCUERS
posidriyest adf nioe tpast cbhniertedhe ocahgo chamkod0@randot.heas can
target _pasition th ost 11 et erm_ned_based _on_ .

| IE R L B DO ol dg L R aa tp Rl points 2
di menrsi eralang@da oof thise meamgoodank 2800. thEl Banganghowpe

a |_.qf t ank, . i f.

S borsTnlng HRetda0 300 e Bl rotiRISOLO B are

t he Linsadleds idwe dun IFKGs teaceFhése angdérs like arrangement

di sphayed nen o tdirsPlRY oNQl rFhaewn s %H%hlmlazpa}f%ggvuz_\g. The

crystal nonitor, connected to the control ) .
can di5& ageen betymer chesBdIgcsnir BNy CEf NFoRPEDESNg 15
Poi Nth31iBa% e ®yarhangednen dtike apeien "pody s12q40k1t ke, for
han%%gr type %Flntlng apparatus 10. The nonitoring

poi 15re 29% &g ed  at equal distances in a grid

l'i ke arrangenentshoavel tthewerhiare ot eheStbhacerahgt he

mai n_body ,12. T di st ance between .t he adj acent
o EEEA oo £16° N0 T dv R, 801y °A SDpRGStuS
di stzaneadiAy ite efealpriesenforinvexanphe, FA@hmrefElkr&ncg to

shows & fleow ghart, of 4t he ORIt QEING OBﬁEa%glt% oh £t Bfie
hanging 't ypé pai’'nting dpparatus accordi gto the

pr edemtg iingy drypieopa ivittingr epprenteast 4 018cEbE8ingatobbhe

and clredcht MAVLALINI AR 8L 00 LR KRaRgl Ngrhype
pa|ﬁi|ng apparat us 10 according to the present’

i nvasnigeniing operditsons shevpeLowE Tfhe 7 AencesrilRg out at a

Ope%%@d@%égﬁfﬁéd R ek Bo1? dy& 1A 8t go¥heabadnting operation
predeterm ned control cyclé during the painting

opeCdt ithF PEIGHNgh & YREn §ierd Ly Fe BPRAREITNG &Ppar at us

10. Firstpiraft,step stk n1Flie rFic.the dheeasimendliotatadata

ggi%}eﬁ%%!%%u%%Pﬁa% OBObQ qg!%%i%%et%%n%gg i%%p%ype painting
apparatus 10 is installed, is read out from the storage
portion 101. After that, at step 112, the current
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 pailnting apparatus 10 is installed. The
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
positions of a plurality of monitoring points B can be
obtained from the positions of the monitoring points B on

the main body 12.
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apparatus 10 is installed, is read out fromthe
storage portion 101. After that, at step 112, the
current 25 positions of a plurality of nonitoring
points B distributed over the g?iq body 12 are
obt ai ned. The position of the post 11 in the cargo
tank 800 is determ ned based on the |ocation of

openi ng 92@nsleitarhe athatgipnd 1By pe heaicatlicnd aapear aodsion 102

10 is+installed. The 30 current paosition of the in
bodfSd ﬁ%ﬁﬁ Te hﬁhéﬁ#ﬁ#ﬁ%f%edlﬁ%@ﬁ?@ﬁgcagﬁgwgﬁﬁst%% is
det estsggdfuiom v igosiinicons iofts Bhendutthet cshrabtt $aak 800.

t he t 3%, 38, —qsand .t .ensi I
datéﬂ%fﬂﬁﬁggﬁghgﬁﬁa %&ﬁe%pgﬁkgﬁ%é%Qaﬁgaggﬁggg%ogogqgons 850
i t séle pPHearigiest on tthe reggecsivd acgr vdntth85 cpogiot iteng 800

of Quiﬂ}“égddﬁﬂﬂﬂblgan%%rBﬁ%tﬁ%E%F%e%w%%ﬁ he - .Qhtai,ned
fromthe positions of the nonitoring p0|nts.§ on the
mai ABGERPTLRg Point THepagf the sieprpecpprrr8ionh850 may be

cal Gl-atican tRRK iteR Lo rtealculiatasckhecsheeheshe monitoring
di stances C between the respective nonitoring points

B aiPitte Blargs! ok 1806 ASrER6REn ofn tEEGCaggo 4ank 800. In
DLUI’C_&lﬂiist )t:a@;fe,?tt%@p@gsﬁﬁlhbieo%‘ét&%@nkﬁhgg ﬁmﬂﬁgb&d@@ @Bint Bl
the i nner surface of the car t.an nd,

LCCar Ty SEREe SPaeE et edd S°d8PESnas the shortest
nonidi@tamgepai.nt Bl and t he stepped portion 850 nmay be

smal | er than, .the ort.est. di.stance _bet wee e
Lo A T L o PGS SRR A A o not at
car deasankeng0o.f thelGhhitestasie staheedi St arge rbéhweshe

t he i_tQrd i.nt. - - steppe Rt O 0
A e R R R o L

it iPFdedgediaed galerhelher pastedermiagst veagcof st kaual
Sho&kSSEoQ'%&%Hgﬁ% Cregandi ng e 115 mur abi t%u,8f nay ve a
monitoring points B is smaller than a predeterm ned

val Y& luph&thegdétdrni'hed val ue is equal to, for

exanpl e, 'fALt asashowhd RFlkGe Ghorkektmay shenaesval ue
other than "A". |If at | east one of _the SFPrtest

di sTARCSTCHE2E SREICESTHAR a Vot edet &t fed - FalLugroceeds
t he teontveq) 1ArQceeds stle® SR 1h%. ofkratepnlihopbifg portion

operl%t3i %%osﬁ}so%men%p%%rattii%rr]l of the main body 12.
Furthermore, at step 116, the supply cf the paint, etc.
to the supply portion 50 is stopped. Note that if at
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
the stepped portion 850 of the cargo tank B800.
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
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
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103 stops the operation of the main body 12.
Furthernore, at step 116, the supply of the paint,
etc. to the supply portion 50 is stopped. Note that
if at 25 | east one of the plural 8ty of short est
distances Cis not smaller thar‘a a predeterm ned
val ue, the operation ends. As may be understood from
t he pfmervegisidng,n ateorstipng vt @otriie opr.es @it cianv eet iseen tthem FI1G.
e 0 t.opp f e |t cones | nta
t% thg¥lnne %gﬁ? cg%ggq% 8 the s §OVlge§oVﬁlg %ﬁnt
of tied adargee 47k 800 .chChaseqienttlsy diistcails epossnbhiejeator
pre i1n..o nd rtiqgul arls e supply
por?%%%I%%ﬁbgﬁ?ﬁg'%&%h%%lga g%ffo%%cg% égF%ﬁg
car go ta@kS@@@eneﬁ@anﬂﬁeﬁ@fﬁh@ dlmﬁct90909§|bmddﬁo stop of

st aklne %@&%ﬁe%%toﬁh%h%a%ﬂbbﬁ@ ?B%E%Bh0@03ﬁa2hka%e place
preventlng the inner surface of the cargo t

t he Waiim%Dddy P2iftdmobersygadanaged. tPPGPaBQl§Eo%§Pe

Sld@d@d@&d@ d@@dﬁ@t@%tﬂ@n NQzZhk@e- s%%PlQrﬁ%k@an'guHB@nly
supply portl%f| can be seen from

i nj CENGTSnd78 BoreTers FlEGChdd WPEN SYIEERLY FEPRE, @ small
pi pamb23 twaifc futaseat movendingt alf ene aﬁppmjye@letloihziﬁay

from which the t, et inj d. 2.4
chai i o (6 RORETOR o oo iBabn Ceog P CCERE. RoTile 121

novergniconte time os pploy cpomtiican the ﬁ&me&a&eLmbaeeof the cargo
durl%%.t%%opal%}t@%y@%%%%&?ﬁgl%f %E; %%E%Pg% dgéﬁpection

pai nt'i ng appar atu supp
chamyésht ie mwwea@ducamedcumoa dKa§MddEBMyngt@pspraVlded in

S1al b ol 0 AIRURL OF gl HEEIOVBTENL AL LS 1 3UPRLY e tne

portlon ma occur ué to inertia
i nj éaiesit 19z Alog z121 1 2dnyosere infivo cophpatt wiithhthee

'nn%&o%%%E§£§1OfIEh%u%ﬁrrooh%ﬁ%t8ggcué%te%ﬂ@thﬁ%hi pipe 123
if, for exanmple projection_whi i s not indicated

in & dFQ@tl@ﬂ@ﬁtﬁ@nl§oﬁﬁé@|&8é Wﬁyléetﬁ€r€§@é§ bank and

800 prickemne orS theP@asnki kaly phltal vt beeli BifgCtirem RB2Zbainted
121 cones into contact with the projection. If such a
cont&ct-25€curs, the netal pipe 123 of the injection

nozzl e 1Zherayfohe,f ahcetiky phesenandnvbnoken, orst hen be seen

gﬁ;gggﬁp¥ﬁﬂﬁr%ky p%ral%f%azggglagi a%%n&%%nteg on the

peripheral surface of the metal pipe 123. The strain
gauges 124 are connected to the controller 100 which is
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,
e.g., the electric resistance of the strain gauge 124
varies. Therefore, in this embodiment, it can be Jjudged
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 exceceds a
predetermined range.

If such a judgment is made, the operation stopping

portion 103 immediately stops the operation of the main
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Therefore, in the present invention, as can be seen
fromFI G 8c, strain gauges 124 are nounted on the

peri pheral surface of the netal pipe 123. The strain

gauges 124 are connected to the gontroller 100 which

is 25 in turn connected to the & ntrol box 53 through
termnal board 125. Wen the injection nozzle 121

conttectys Ihencartge sM@@Hy8@&'taesbbght defmhﬁabh@@quportion
the gt rai au 124 wher. t he naI val ue

of E%e sE?%%h ggulé %%%%6% to %'gﬁeleleg rg ccurrence of
resﬁgmama@adhgﬁh@fs¢m@|nngaugeonzmozmaE|é§l Tner éher eamage

in . 'd@QE'suﬂfda%n b%dr%%%%%or%ha%h@% %%%ugHgnal

contact of the injection nozzle the inner
sur Vadetcofoft kdec St inagkRu8E0 regedns gboues thahemerdegermined

si gnalngwal ue ofirf he %%%@U %%ﬂ%%dl%ﬁa%x%%%dgnaec%gon nozzle
predetern1ned range. |If such dgnment is nma

operdtli $FSsOGEH wEOksar-t i R £03 ﬁﬁé&lfatté‘IQy repdpsempat of

operdld ¥rWent N @RIt on h%zzll@dmﬁwam tahae&uaalﬁéc@&on
t he palgF to the supplﬁ portion

posdiA%e G §AM RERVEE eoé’EEPFéﬁB&e PI} Pﬁé“ﬂiﬂ@&kﬁ@‘élure
of thed njheat iion Mezzlte,12vcandrelie damage 10% thke mounted
palr%h surface Furthernnre en_th na

t

whe
e oo DRt a0g PREt PadaRs hfatal pipe
ranges, |ﬂ©1xtaritbase@©|sls31q1@dged pirvatidehe ilargetr onmber of

noz %al%Z%a thgqbggﬁﬁ%% eglpﬂb§aﬁa§ﬁFg%%§1qﬁ Fﬁeametal

replacenent 0 en ik I'on ‘nozz _
newpmqeedﬁﬁorat woizlle pcé;@hprseu@ntthehclcc@mﬁee:ﬁcélcﬂ

pai ning Ro%er%%gf\%% *c%%ttacr& %thhg m%et%aahczzle

gauges 124 ar'e ‘mount tot er and [ower surface

por tiZdnsasf behdeakeciledpioyer g, Cbmcumfeu@nﬁé@éu gieegcgion of

provirde @ tAr gapnumer of  strain gauges 124 on the
perlpheral surface of the netal pipe . 123 at. equa

pi t ches T G-h&acishewisr & ditishl PR3 PéPEi 6RY Whérsppd paint
t he (Gont aGx tindikg ifHoactihen ingezke onldbzear .beTn the

ot SPRHEISD3a L REt G ehdl TAOr Pt PNt AP PR taPiPe

secaxd @mﬂ@nquﬂrmm.abbeﬂ@ucgtﬁmmnmbhe1enﬂédta@d is

noz%a%ned%edu%o the second paint pipe 132. Note that the
second paint pipe 132 is connected to the airless
painting machine 95 (see FIG. 3).

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
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
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
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20 enbodinent illustrated in FIG 9a, the first paint

pi pe 131 extends fromthe injection nozzle 121 and is
connected to the second paint pipe 132. Note that the
second paint pipe 132 is connected to the airless

pai nting machine 95 (see FIG 5? Z5 The second pai nt

pipe 132 is larger in dianeter than the first paint

pi pe)el;ggeemitm I3 s @afllnwipab%hmanfamﬁ th@g@@&@n@amﬁnt

pi pe .l s relatjonship of the l.a

Bnd SRS %8 bt ?lﬁ&%@élﬁ Bt Speanadsedangnad switching
pai mMalpigzed,33a aswbdidd eper atinowr ctkd he mhbtmoaxmslabmm 53,

42 b The first alnt pi 131 i.s
eno%gﬁf%?e %é@ﬁ% e%pto B?epsgf ﬁovewe% %ﬁ tﬁ:ontro M3 100
nultxnhwaQ§aﬂwhO4zheIqmm£m0énh@¢|ﬁ§nt the first paint

pi pe 1.31@6% E}rgf%'}% e Yo 3RS 0% E?‘a%y thmétt%%ﬂs’ll%s when at

shown in °r st openi ng- ¢l osi'n
val V&ar33 dne mfo\hh@e@lmatlhéyf |Orfstshpaﬂtﬁﬁtpdp@tan@£8| ﬁ is

the sYda@L'l@rt ¥ 1 tah%fe@e%%&&n‘l%e‘&o%'l%elz{h%” %axggﬁ/e%‘%n@he

openi ng-closing swtching valve 134 1S provi
bet Wi trh&4HG- -rsttOp&iht ﬂpﬁéylﬁPréﬁ@ntﬁ@ d6c6/a@rpsnt In

pi pent3.cothedtilst, aRdmaaa9nd eneni-ng- %ﬁQ%%n%penlng closing
smntchln ~val ves 133 and 1 4 are connected to

contSait BFaLVend 33r & Sabtle&EEd Mo S5PEN Lo @PBQéybﬁf the
t he pzanitr.ol l er 100 5 connected to the control box 53.

Wth f t t t 1 wh t.
eaet | ondoBE e BRurae () A BRNEeEita dotndge Tadrible,
smaltdher ftilhast @apm&d@u@enﬂﬂédteahuetotbe slappbydotiutrheg the
DAl Bl 60 chfle Rl XAQT L 190 | . 3LRBRRA 1LY 1 ene

connecti on, nor ma
openﬁurg;tc Immtg plsw tichi ng wam@eﬂss tﬁl@ tlhased cootdnogs

the S’%] ¥Ln‘ﬁ f&%&rptthe"'ﬁ‘éﬁ‘é%red %%rttﬁ%nf' IH_Cs‘thl%"i'f'?lrst

pi pe i's F eX| the first paint pipe t ends

to weiddnmigesd durdi @g’etnh@ftfs? F?@@erféﬁtstoppﬁﬁéng closing

MUl tdyr @S R RaAZre qgﬁﬁﬁﬁy%ﬂkb%d,'fIhh%ch%§bnp%h%&eto, the
pi pe 131 is ‘damaged, the paint continues

i nj ddtrad frsm e dardged IR Y HHE i 3r3$t1% sgaitnfray be
pi peiakderven after the first opening-closing

To prevent this, in the present inventicn, the first
opening-closing switching valve 133 and the second
opening-closing switching valve 134 are both closed when
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
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
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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swi tching valve 133 is closed. In addition thereto,

the 20 first opening-closing switching valve 133

itself may be damaged. To prevent this, in the

present invention, the first gﬁnlng cI05|ng

swi tching val ve 133 and the sec openi ng- cl osi ng

switching valve 134 are both closed when 25 the supply

3L ﬁE@wpaBﬂEdLEt&W@ﬂgeﬁeaAS ean heuseencf semttEkrGngOlange of
[ [ n enI rged V|em10f the second openi ng-
o%ing%?% chF% %%a & 1347 the latter is a kind of a

baII vaIE@Gmheﬂ@ﬁnamwe1§®cmﬁ®pepenwﬂgycboewng side view and

SMA%%D@%% v&%@y% 1%%9%%e %ﬁb%g h%n%hg%ethgemgﬁgebgax of the

shown in rawi ng. Thus,
can h@@@éﬁ)@pﬁéf@eo@amﬁen@pepp@mt%de af gpnéOfluar §t35 shown in

pa'@ﬁfﬁ#pqo%3%ndTﬁ@k@E%r%ovWB§% Eﬂethbrﬁbr@%bﬁ%a@'B?rectlon
131 i s danmged, is possible to prevent the

froﬁhéewehn@oeéeelnheeheﬁgopr§%1eﬁe aéwﬁaéatﬁsﬂeuéhoet the

the pfdsﬁ;stllpelh&bu@hpeh%S s13tveNobe tltate geehbakl y35ais
anmount Qf paint in the first _paint pipe 131 c

be (Hﬁ@é’ﬁé*re&ed’lftﬁloﬁt Fﬁéa&&ﬁlﬁgé&afﬁoﬂﬁ ofRRd&eet BOFﬁem 3% one
reSledlldiabfpl’cﬂ?&Slgro@,domat 1BBe daschang®e- s%én ffow ESG. 10a,

rel ive meak nd. t t.he sca er|n nge of
o eSS R 4Y e pRSaIaE] by AR Bbrsely - 10
ShOWtﬁleSTI e rdsewthad goamloellad 1\3i5ew50ﬁ:oaramebee about the

enbodl nent of t |n b of _t he hanging o)
Rt ne nats T D’ 2h08pe2aIBROLRIELERS on the

andqﬂﬂdqla M\vallae icomeheelror icZosealtodithecbibgect to be
t hr N 3 nd i 0
theq%% e%t%f.tn%gr% G QY %t@ ZS%dT%E%E gotﬂglghspectlon

rough the $l eeve’
pro@ﬂde@pmlﬁh @tﬁbtatlng shaft 136 on the bot t om of

one 10 engdc0f 1hhengerdal 81433 dA%geatt be %eeelmmg system
FIG 10a, the rotating shaft 136 parallel wth

postha¥ing & PtHer it &<, h@h@l@@n&dpe Peenténﬂotaapéﬁﬁéuses

aboledd¥e i noteat ithe mfstenJESanEwaonan Qperakohadnting

board on t ndol g 1 c very close to the . .

ob; GHSHES DR SAOIEpact 4 Cand 1 cpFFEAhaBEaR0 Sqge Painting

per fagiparthe sers et ithirouah répaiare énheichik@d.11Takohwanging

a b|OCk dla%f@géﬁepp p%%%%%%gl%%SE%gbugh 10c are connected
to the controllers 100a through 100c¢, respectively. Note
that the painting system 60C may include a larger number
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

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 ancther storage portion 501' may
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
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having a plurality of hanging type painting
apparatuses according to the present invention. In
the painting 20 system 600 shown in FIG 11, three
hangi ng type painting apparatus§f 10a through 10c are
i ndi cated. The hanging type pal i ng appar atuses 10a
t hrough 10c are connected to the controllers 100a

thrtm@talr@s treﬁf.ml diaV@illy.lraN(ltt@f otfh&tirtsgelr]@aﬂﬁlttoirﬁglg points
sys em i.nclude a er of, han

Y o B i b P o e SRt dy oy painting
contaqudx@rtsusl(]@ alfkﬁi/\/éaV@:rluI‘taﬁe_thalol’ft Iskeg oIS i teRA nkapoint s
to i I t ai_nt.i n

app rafﬁggﬁﬁ %ﬁlﬁ%g%fﬁ%%l ggfgﬁ%h SaCitar ggapparatus 10,

t hergwiat Iprefisteamibedsemelfer.om FI G 11, a singl e host

30 contr abker 1900 dibuPneALEd Lo he cRhAl] G810 o

t hrough 100c. host co I's a
commetiert ided Syistiend & eavest érr@ge a@@ﬁneho@nsloflﬁnd 1@@ shows a

OPEerAOR iFHORE RGP YHIIAN 0F03ne@PalintiRg system. These
above- nenti oned enbodi nent. Note fhat another st orage

por 16150 Prengli sedmvsel grod dedPddtsi (@@ tofhoWe mostich as a

ﬁongmﬁﬁdﬁa'ﬁi%%tagogmmiQPrdac@@h@cﬁ%ﬁrQb tM@r%@%Qrco?ggoller
0s ontroller I NCl udes ,.a cal cu | ON portlon
CO al ANt dathdhe PosIFionsnods %‘@[\WQ@ salla, 1lb, and

pI urlajbd tof afhef InfoSie]l’T@B]h i@y mmg FIG.N1Sb p:b@\tle@@@n@n tbhehe
mai n_bady. 12 0o Qe han N p I n pp u

10 BRE LA 1 B oPHRAaNG HOW Por PG arHES tenk 300,

prOV|dedEHm5aﬁdimmmWMamgmﬂ@wtpmarmabﬁtmh@ appakatios of the

I £l I
i el St RO el Lof SPSEEAPrng oy Rt TegY Systen
f r orﬁOébcman:hdlgFlt@e Jﬁzussthm@gangs ltd’@evp@wn@flntgh@pparatus
of_ .t £ e I
i sy e R ésrflgiy?ﬁ S oy Sucn 49 aepgratus 100
||quI1c11crk5%tdaIquﬁetdo Wé@ﬁled?etf@rﬁﬁéehéi@t FIGS. 11, 12a,

contyrg| | efng 5_%0 IN%tt% tehale tt'Px% ) 'ﬂa't‘i%%s‘)fshbkb% ROSESG. 13
Ila, 1i'b, and 11c of the nodel shown in FIG

cor raésepc%fm@ok [t sdsict |Péﬁ§ie&@rFﬁéle§p€ﬁlnﬁ§§l9§dcéie during
t he tclr@ar %ﬂm&@%exﬁlt@onl%fs hews pa ihtawgC kgt caf ellte  As

OPOLALSN o LIe 0 BRLTLIAG Sust om The o ShOT 9 nasn
typ@qﬁyrﬁ&mgﬂhpﬂar&hust hanging type painting apparatus 10a
and the second main body 12b of the second hanging type
painting apparatus 10b 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,
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
embodiment, and the positions of the monitoring points B
are transmitted to the host contreller 500. Thereafter,

at step 213, the calculation portion 502 calculates the
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10a and the second hanging type painting apparatus | Qo
w Il be discussed belowwith reference to FIGS. 11
12a, 12b, and 13. Note that the operations shown in
FIG 13 20 are carried out at a_predeterm ned contro
cycle during the painting operg ion of the painting
system 600. As discussed above with reference to FIG

6b, dike dnidest beiveerbedyhl Zandftoriedf pbdhthangifngnkeyFe rst
second mai n_body

pai nt.i.ng arat us 10a nd th
D Pl SEBRG gy S He 18 LSt ng A5aFats Fiép second
ar e nequaldog ypridid, d&@swemhlaelglubabeﬁyo@ftheﬂet@bsnglons of

p0|q5%h§bnlﬂa% gﬁ&O§%%% 21l in FIG 13, the position

eac tori point B of the first main body 12a
of the Rifftetr Kawedi, nyhetpe rpaimuiotg thgpshatrisstodissance

obt alped, 3Q %r%tl 1%;’9%f2%1%’stta%§e@°§'st I ﬂfere%‘ﬁ

noni t oring p0|n he second mai n body he
seccﬂi@dﬁﬁﬁg‘nﬁ@qﬂi&p’@luﬁal $t-idng &Pgadaslignteb "|A ls checked at

obt aigd.2 1@t i RG @%orl%%ltt 9B s@lcet N8 MRANLGH RBan the
points B are carried out by the controllers 100a and

100 rege iermime hrativbus t35 epsaisreRECCaREist ke step 215 and

posiitd ake @hdrifte sMriilebinke Rl Rt Bmaanert taasncheed
to the host controller 5%%@ Thereafter, at step 213,
t he PERCEHSAT O D IPtiv6n PACEGESt §5%he -

d|stancesubeﬁm@emlaachhmommh&@mﬁ@np@w@ppEn@fpbhelbhr§n3

mai n bod a _and each nmo |
Secdit i 560) 1911 Sepe vary " Badde St ngean <o
posisdicoms] afaint bedyodizior i Ngteoithies Bheb Abtér theattirst and

whetsfzﬁ%n%t Q. LRRRONLESL M 303NE86, 3TN0kl operations of

pl ura Stances 1s sm
pr ed:éteerfmm?éid ayal @@coendg mairhbodiisisamee 'sAvpPgdghegkledhen

dfz%e 15 %%Orste%%hddtretﬁn%%ctl%ss Bl eh 4t hap
the pre e vgl

term ne the process proceeds to step
215 ORFF @S f AHY %P@@tra&llﬂgaﬁ@énl »ohlyt ispstegped. Then,

thand hg epradet eid Red rudlive, sttfé%pﬁﬁt%‘:@%&tﬁfbﬂs 50At stops the
step 215, the operation stoppin i on st Qps
t he BEEHat iBnEhsr D@ i - waF% ﬁgﬁySP@Q an@ogﬁéon 50 of

secaimk rfeuﬁtba@mnlmdyl\lqtze Tafﬂlait/o\&d‘le;ﬁeb@bhohhlemfallmsbody 12b

and 15 second 0d|%§ 12a _and %Fb perate, he
oper 85, SRS 1on as been stoppe e opératidén of the

operation stopping portion 503 is the same as the
operation stopping portion 103 mentioned above and no
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
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
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
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the first and second main bodies are stopped, and when
one of the first and second main bodies 12a and 12b
operates, only the operating nmain body is stopped.

Then, at step 216, the operatlgq st oppi ng portion 503
stops the 20 supply of the pain etc., to the supply
portion 50 of the first main body 12a and/ or the
SeC@m@mmﬁhmnbamﬁlEZ@r@M@Nﬂin@p&h&tEdmsha&abﬁebody 12a and

sto&ggg Th?mpperat%gﬁgpgg%h%gqgggkgkbo st%%%
por i on B3 (0
portion MR engitatored shioove iandIge 125 d¢icai, |l ed the painting

XD AMALORAL LG Lhie GLYen okl oha cangbe

seen“from the foregoing,
t he anedE tvgias Bédy thea Sé‘rforttlfe@ tf dist ahgsg bﬁ@weteylpéhe

pai jfd 0 t c |
pai R gggggﬁgf anglltr]?g%fa'%@lle e r$ecaRd il tyﬁq% 128 the

pe pal nti ng appara are
30 SFPFEF IBEr B0 Nitige o ge ﬁ@ﬁ@mﬁgmﬁyﬁeb@glyml.zﬁg the

app%&@h&%stl@ﬂs%%%c%h%e%%%@%dtﬁ%n%bﬂgtbkﬁﬁgp@bﬁht%gof the
apparatus 10h contact with each other. Therefore,

t he SSEIEhMRLMPER 6P iPPd $hsoLerBIteTisSpPedahet ﬂ#ethe
firsthikangiaia Howge 1pa, Nntheg shppakeatusiit@anardpbl@cen the

second 35 Lnti ppar.at us 10h_from

conTReY g SRR O STe. ThLser RELE,BRevng 26, it ne

GOOmmnumdhnmgipmﬂwms pﬁeiaﬁtflkmtemhhmnbohy l€a may be

pOSSI 1L rr ut. a_stabl e tin . .

bpor I e o dnery ke oy FLE MK choly “ikagsgs o

theamaiiai m@mm lao gy etz efrmomeldle iviad ugantiped £ iNstte mahat body
on%lmaQprbd!flE%eaﬁél %'thl§ﬁsh§thggdy 1l2¢c

|nclu és t ree angi ng type palntlng 3 apparatuses 1
t he meho e stt cirsCanc € thétsweappatrieat wbaitt @huengap@ gféect can

of the JldiRthtMRigdROGY %%%ha%d ta'i%tlﬁ‘%n'sﬁg%rtleﬂlg 6@ RE%ing

of the second nain body 12b, t shortest distance
betﬂ@%ﬁ@qIﬂ@qﬁ$ﬂgtGﬂﬁﬁgPﬁé@ﬁﬂ§goﬁppﬁéat§§@§nd mai n body

12b and tihe iORdRIERG PNt rebdhe 10sthiind trgi Bost 11 of
he shortest di stance betwe

body 12 t

moni St ‘iwa%agmtéfp&r PEHE R r &Pﬁﬁlrﬁtbléd3}t0128 the FREgo tank
NoNIsodY iimg caeient s cofobtthad rf idostrenai polddy oh2a ofay hiae

cal cul ated,. and i

o SR e B Budte s R oA PYEY 2Re 1 FAE Sl and
bodyi3. The installation method of the post will be
discussed below with reference to FIG. 14 which shows a
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 surface 810 of the cargo
tank 800 in parallel with the bottom surface. To this
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.
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
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15 12a, the second main body 12b and the third main
body 12c nmay be stopped. It is apparent that the sane
effect can be brought about in such a painting system
600 having three hanging type 2$inting appar at uses.
It is necessary to correctly install the post 11 of
20 the hanging type painting apparatus 10 in the cargo
t ankvi tB0@ hen opietheémgt ®2®bt anpftear teat:, pe$i titeps 2a6,t hae

nDnl in HQI Nt . _the mai od in FIGS. 7. and

o et PR B ket RBEUOPC: RS sbec Birprpau BB 810 of
d|s¢@§5@@ﬂgd(Mmmml&@Or@@eweddengooElﬁw thewnisehoshbwd ts and
a 23 filowghart of the installation operation of the
post uséd in the hangi ng type painting apparat us.
First, atrfdteaptd2t,i thel Gomponenlie dawpersstippostp8dy

(Fl or%ﬁ& S5@'%&%ﬂcﬁ&rﬁ%ﬁ q%&%°%h§uEfg§% %%Qkoﬁ bh%hrough

cargo tan i'n parallel h the tom sur ace
To thies m@@hed@,- | Thesegdssivhl ett 6tape2ah rappeopeisat él is

shape «fr t3RRE®roudth %%%p%b%nﬁ&%IQQ@OQBB thBeugakhielbnd 13 of
at step 222, the "position of the da support 89 is

det élhrﬁ REFtsd It K&t SUSRENESH éFFOf“héll'l@offnglecgl nci d8fRt dPver

W t Rrlche ceFt @heofpdshie 110r1%n lsﬂ@p%%@ed%yl fthiehi uamper support
p03|t|on|ng gferat on, S _pre

beafbe iy &ditat EF%F r&ﬂﬁet ﬁ@magﬁpéﬁpgaﬁg &3{5 8§y PSwQFfEVlded
t he wdpeniangc@2@ st d nakindeht heeddwper ewppddt c88 be2partly

w th_the. openi 920. AHerthat a tep,2
e SR Mo S0 Lty ke Bovine RN Rar 4 pregeprg to
of tthiee prastgd. 1t sk tBEE MWaNMaMgnggomypﬁ pheéntisegofpparatus

bol ;%) and ¢ J3t % 1‘?1t Cthe5 d%‘f that golphe conponent s

such as the sup E- are carrled into the
cargo tadie 80@eﬁWd¢u@ﬁ tﬁﬁea@@ﬁﬁom@ntlﬁ@ﬁdaﬁp@ﬁatapnsf the

Ste%éﬁ?:r&ﬂ@iﬁﬁ?%. e&ss %&t%@ %Eﬁo%ﬁg E@%t@&egfnghe
920 t he upper en the post IS suspe
g§F91}S a

f r orAREHE Iy 20 AEe 15wé>8|t@\nérlaMYeﬁ@amaéfr ohE b

i's %Hﬁﬁﬁ&hggtgycﬁh%.@%ﬁﬂgfeﬁQﬁﬂor%ucﬁgasT@ Ubbigﬁn@rror In
t he "danper_support may be provided th a rece

i n\Mﬁ@ﬂwQﬁu¥h%ﬁmﬁoaﬁﬁ?lf4t@anaﬁeSﬁﬁﬁtP§ '|ﬁs§PPe&°ntaCt type
Af t @i dthalce e g BuRedws12 i1sisalt ddhkednte 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
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
post 11 relative to the cargo 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
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



the post 11 so that the hanging type painting

apparatus 15 10 is forned in the cargo tank 800. As a
result of the above nentioned operations, the center

of the danper support 89 and thg center of the

openi ng 920 are substantially ¢ §xi_al, but there is a
possibility of a small error, such as a design error.

I n 2@twesmm dthet ies spoewiant] idfy that petsapi2260fathe post 11
non- ct .t i St.anc ter, such as a_| aser

i ool M R BeTitaR® SRR o S artPon Psghe

The sHamgigsy poypde gpailtli.ng Afgpraraags the soddifier tlo4

oV die AUPRINE dedlie o M natlll it dl $hANGBeration
bet ween the target point of the cargo tan 8

e. g bragy@nsadp PeMKiiew gypeamd infd ngorrpesatast 10, based

typeiHanca Blled SidBagued. ERea NRASULEMBRLS a1
performed for a plurality of target points,

or
exami%e,t 40 &larGd@ POMHsP PHushe ResStcdlicultdti-onand the

por tdoni thdh0an03iGWratha o e Ro Wrawiok the 3@ehestal, so
11 r Iatlge to the cargo tank 800. The cal cul at ed

val (&ate BTG "t HE I SEEERSH OB “PRe OFoSBITE s C¥oMddh

I n Hikgr st @rags et on 101. Thereafter, at step 227,

the target position of. the post 11 .which is

det er ni nz\c? i°h TS d &ifc & R 7t I‘fé’“%’%nﬁlgéioﬁsoﬁfofsof“ﬁe()f the
opermmgp A2@Ents tres tdiomenk iabwale data ioklutleel dar ghet arlesent
800 .stored jin t st Qrage Lt [ oht ai.ned. s
The TSGR 10NCER Ciitar &1 iR e\J/ﬁ?l;et ihgjﬁlg-l?‘é‘e 8% painting
bet g e sdds ursensatd o tthe pesiotl dandf 8le iposhell

and .t R d or, e [ hehat th
stor%ggli%?a%%?n%%’f. g 7AF i o LR sl %f%?ﬁ At ene
cor MEeIs-nché vingr et NG oAl iapmees thist [Fiam Dive Ueser abi oI5 T
prognamf, the RANGING ,t VRE PRt itRgappar at us 10,

based on the cal cul'ated devi ati on. a result, the

As .
actual poISiAusHalthee liavieatdiinp Pée Prenpsdewy angy gescribed
_agd Wifé lae@aigﬂaqhqalembﬁidq&de@ﬁ%h itpheaR ol e idr anong dare
ldentical, so .that the al_nti operation_ can .
car MEF TGO B fglorﬁegﬁg‘vll&ﬁéiga& © AL atﬁ]ﬁ'ttt Ef?leofforegomg
courssel eanbinatdtons efhaseps ofontike i cerbadidrernidd tions may be

nentﬁa%eedch%q:%vi% %rn% Itrlll%lrl“le %d v\rlirt]:htolgl% %rea%sé?:r*]cting from the scope

of the invention.
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invention. Note that although the hanging type
painting apparatus 10 is used in the cargo tank 800
in the 15 illustrated enbodi nents, it can be
understood that the hanging tygg pai nti ng appar at us
can be used in other places, f exanple, in a gas
tank. Al though the invention has been shown and
described wth exenplary enbadirmeists t hereof, it
shoul d be 20 gpgggstoodt3§etho killed_in

Fi &

ngin S% 3 a tgec%%trisin
that the foredoi g 2 afd Ge PS5 REr 2PRERGES: p g
om ssions and addi & gos tmaynge ngmiatie otlgbr ennogrding formed
t her.et o W rt fr the scope of the
invéﬁ%?%h}ﬁgﬁ%%fgﬁﬁﬁﬁ%wgg f.%%hﬁénging type painting
appar at us conpri si Aigr@ipododyamgiley thr gaghbas gpenindgdown
&zr%ﬁ%nd %h%ﬂp%%%e%nﬁur%a%%t%Ea 1kanko3 %hgabgngdy

ich is novable up and down & ong the Egst and i's ,
rotatabl e about thé F6Srads POELAGE pbechof L@ficéh therein

St OrBsdnRelcRian GitkERY enal tdata of the tank, a
cal cul ation portion whiich_calculates the 10 shortest

di stance between e&clradrCidapiraPPLyi6f “hohitt GRfyLates the
Poi rth® rafe=an @6 temider el weer ke & a Podyaofityt be
pai nting apparatus_ and _the tank ose data_is,stored
' PRSI DO o TAP 98 S P BT B REA cyBRe e Pody of
an aper gtaiion isico ppipeg aporst aon whiec haskophosebdbhe is stored

oper.ati.on of the main.hody of the paintin par at us
wherTar 1o 3O TAYE GP BHE natt 8s P HCSt SROgE oLy o470
by the cal cul ati omrnpopEirenics steippengt pamrtdon which stops

preqﬁEﬁ%.éygiio akﬁeth%'E@i%?@%hggoEyQﬁep 5&%&@% . apparatus
appar at us according to claim’l, further conpglsPﬁg
at |wdgst adnd sststaiomed etfe dthicoshpaiteisgn digitevicgéd catlcalated by

front end 106,108 JIRIR RAD% afs LhG1RANENAY 22PRRLRLKESMined
wherei n said operation stopping portion 25 stops the

oper’@li¥éh of the main body of the painting
2. A hanging type painting apparatus according to

claim 1, further comprising

at least one strain detection portion
provided at a front end of the main body of the painting
apparatus,

wherein said operation 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.

3. A hanging type painting apparatus according to
claim 2, further comprising

a first paint pipe connected to the front
end of the main body of the painting apparatus,

a second paint pipe connecting the first
paint pipe to a paint source and having a diameter larger
than that of the first paint pipe, and

an opening-closing switching valve
provided between the first paint pipe and the second

paint pipe.
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apparatus when a signal value detected by the strain
detecting portion exceeds a predeterm ned range. 3. A
hangi ng type painting apparatus according to claim 2,

further conprising 30 a first p@ i,ht pi pe connected to

the front end of the main body 8 the pai nting

apparatus, a second paint pipe connecting the first

Ioai nt pide topak@ai%imgsduyrpcee parich thawj ragnpardtitanmehe:rcording to
ar ger. a h f|rs [ .and 35 an
ope%&1 tT{éoslgaftn%?i cthlﬁC val vélr%ﬁerEV|c eé’rﬁestl\/vgen t he

first palnt pi pe aﬁdHmhbjbeaomwlcmamwﬁlﬁipe an 2®erdtion

A h t t d
oo P 10 L OPRYSR! U3 063060100 L5020 b on
whi éh dﬁj@afm@gl Do tolpenat owasprogr msofcltone cHamgiengost in

typ%ﬂﬁ?&ﬂﬁﬂ@gnﬁp@@&%&%%t g@%%%l%% o% %h@eﬁbgklggtermlned in

bet ween a measured positi t he post
and 3 HGECDHHSITH FhoPosiéE ipssfdéher mPradnign depending on

aCCQ'}@a'&ﬁ%e\Mstﬂ&mta*le dResi Wronnef he opening dependl ng
on the dinensiognal data of the tank. 5. A hangin

type pai mi ng appRddt@s WECoPERG 1Y af@a€P§Pﬁ1fC%0rding to
f ur tdiesinC QIypravsithg ra c@@@&@lsa n¥hiaC onsionat athakhe i sakottbtable

I s parallel wt pQ |nting system
rn%ﬁ 4§ s P A ggéﬁﬁg ﬁ%& %&lﬁ?l g appar at us
haV|ng a d.i r sta pedinthiangisyg tehr acoglprad sfingst  openi ng 15
formed in an upper SLe]J:-l‘fanf atank andaflrst nai_n

body which is novall & G afd doNg aVENgPERE e sEPpSE 1
and hag7imgt @t a?olr@tatpmﬂt thla@gfllmgstthm@sltgh a decondopening

han@d%% Qﬁ{%&} Ratatus, ¢ %a g a %ﬁp%n%lgg%tmaln
roug econ 0

hang}O openi ng orms
uppeoumhded ign oy addCome rmdnd@@@yamn@htmes flrst post

movabl£ 4P 2 dowe aleRg the Sf%%%%dpl%%%t and is
rot at abl e about the second post, a first contro

portion whi ch cont FolS§3Ré hﬁnﬁépghéﬁé’iené’at%éng apparatus
pai Hd NG ARPHRAIHS post hanging through a second opening

formed in the upper surface, and a second main body which
is movable up and down along the second post and is
rotatable about the second post,

a first control portion which controls the
first hanging type painting apparatus,

a second contrcol portion which controls
the second hanging type painting apparatus, and

an host control portion to which the first
control portion and the second contrel portion are
connected,

wherein said 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
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 entirely over the second main
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25 a second control portion which controls the second
hangi ng type pai nting apparatus, and an host contro

portion to which the first control portion and the

second control portion are cgng%cted, 30 wherein said

first control portion transmt$~position signals of a
plurality of first nonitoring points at |east
arrémghdcghwmﬁebpamnd'Hﬂm@in@i@&ﬁnmah@ bpgw raeft uisheo the host
fir angi i nting tu host _contro

por?%on at 6&2'%t5&wﬁ%e % d%te%%iggﬁdcgééoﬁd

control portion traﬁsnit@stp@Qmmm@d giogfidlon cbngprises a

pl urc%.ll'ciu)ﬁ_aclflo%e%%'}%l%n'wthqrc]hn%al Ql'lrétt%sattgll e@%%&anc between
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