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AT LLI NG STAGE ASSEMBLY FOR USE I N DOCKS Thi s invention pel ath.F a
ravef Iff & 5%/

stage assenbly particularly for use in docks. A kno b\

posstioning a travel ling stage intended for use when coating the bottom

f a shl p in a dock includes a boom nounted on a vehicle body travelling on
racks. The boomis arranged to be vertically and 5 transversely rotatable
n the vehicle body and has a | ength such that the free end or tip of the

oom can reach the .bottom of: a ship. A stage whichiworkers can mount, is
ttached to the tip of the boom The stage is rotatable around an axis
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r@ai sing and | owering of the boom transverse svm ve
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erpend| cular to the boomtip with the stagf al ways ‘being maintained in a
orizontal plane, In'spite of vertical and tr

ansverse rotational novenents
the boom The operator of the travelling stage eontrol s four nechani cal
vements, i.e. the directionapg q_q,\f& stria $ gieyVvehi cl e body,

Ing of the boom and
ivelling of the stage, so as-to nE@RMSE DWOQEKSs| t uated on the stage to

n arbitrary working position on the ship's bottomor hull. 15 The known
pparatus is fully Sﬁerat ed .and controll ed e)ékmsans of a nual |

ntrol | ed hydraul i ¢hifrinygntign felptes 4ocp thpvellipg stage astpmb oP%'H%!H!éX for
ntinuously aoek wdoekBl y to m)ve t he travel l'ing stage al ong a curved face
the bottom This,is not too

{ tivvh{en relim.nar t1eat n% and_ 20

ating of the bottbn¥E 8558 (?a i ?1“88? %ﬁ&ﬁﬂ 108 hags i ﬁgge forsties, o

avel | i ng st agben ldoaking ithe hiodtoranfaaebipain 8 dackt inchudesi anhoamcimoostedson a
t ed th

unt o, Of { ew KL s9L G of ackh D e or IS0 Gficaly ne

st on the cutrpesversely m‘tatah!em thanvehiale hodyt anq)@aﬂeerwmhvﬁ Mht%

tomatic 25  freklsid BﬁﬂﬁVbﬂﬂh@%BBhﬂéan Wbﬂ&oﬁ@%‘?@ sl-fngofA stadd WhicH |

unctionif the stage is nanually operated and control nti nuous

bvenent  of thE""élf%ecaa! RPNt ds CR}W@&F‘# g8 cther "ﬂhé’fhﬁh? t?‘é’éfﬂﬂ r ghe stage is
nul t aneous nrotiapablétarodndén lakis parpendicalanictte mmmmwwmthwstegetamaﬁs
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rotatlonal movements of the boom. The operator of the travelling stage
controls four mechanical movements, i.e. the direction and speed of travel
of the vehicle body, raising and lowering of the boom, transverse swivelling
of the boom and swivelling of the stage, so as to move the workers situated

15 on the stage to an arbitrary warking pasition on the ship's bottom or hull.

The known apparatus is fully operated and controlled by means of a
manually controlled hydraulic drive. A high level of skill is required in order
continuously and smoothly to move the travelling stage along a curved face
of the bottom. This is not too difficult when preliminary treatment and

20 caating of the bottom plate are carried out manuaily with the use aof such a
travelling stage. However, when an automatic rust removing machine is
mounted on the travéiling stage, the stage should be operated and controlled
more accurately than can be done manually. Accordingly, when rust on the
curved face of the bottom plate is to be removed with such an automatic
25 rust removing machine, the machine cannot fulfill its full function if the
stage is manually operated and controlled. Continuous movement of the
stage along the curved face of the hull requires simultaneous manipulation
of the four mechanical mavements or operations, i.e. the travelling of the

vehicle, the raising and lowering of the boom, the swivelling of the boom,



X t .

"-2- and. the swivelling: of the stage which is very dlfflcult to accorrpl |@
.manual ly. This prevents the m)untl ng on the travelling stage of automatic |
devices for surface-treating and 'coating the- bcdttom plate, which devices
ot d be novedat a-predeternined speegl, while predeterm ned distance and.
posvtlonal rel ati onshi ps are nmintai ned between the bottom and these 5

aut omati ¢ devi ces  during nmovenent -al ong.the bottom . According to the

pr e\c,,ent i nvamdt ithen swigeBirigs of theo \at alge] \shrchaiseIvlerwgﬁfﬁmﬂgetcasmﬁbipyish

. h
Fren end o>k Begddng MBS ohltng \aifibe oithe PRURnBC T,
al ong t r ackdsvigesafosi strfaga-tregting -dod [coatimgt thet bommolatacamicle devicesed in a.
vertical plsaggido6dl niWeYieLll. &d Hhe@edxl?ﬂfdeaqtiﬁeﬂh mh@l’&e? Jebe{n%ﬁgﬁcélsfaﬂcﬁhe

vehicl e bo y; a travel |ve evice for contro travel
vehi clg bodd B‘W’é 8y E’ BBE'P"%%?B‘F rpeintaiped between the 819§¥chﬂﬁ'daﬂ'!93§peed of
travel” of tm::mahbc‘deeid%edwnng&navéfﬁéﬁu smhgdhwewéﬂw ce for controlling the .

vertical plane r tal.on m s i,ve. devi cefor
control ling the g‘i‘ %?aﬂ’ée‘?a}v'é'y? ‘@Pd%nef%és tﬁfgmd‘{eg 5ot6ﬁY%l A8or for
‘detecting, dthge asembi)abompﬁsmg:vel ling angles of the 20. boomi: a stage
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#%or d £t mgoom rtbanalissmanotpdbm ammlclh@mazgoaMQ&avhulmwlomwkhu| | of
f‘hShi : l QQ}He \ﬂ _'o‘?ea H@cﬁ%%\é%ﬁb%ﬁnﬂééﬁ BS% Bdiih | la%?fic %ﬁﬁk“d' ng
e deS|re travel vehicl e eS|r vertica
swi vel | i ng and swwelled in a horlzontal plane: wit.h respect to the vehicle body;
a travelling drive device for controlling travel of the vehicle body;
a vehicle body sensor fo_r detecting the position and speed of travel of

15. the vehicle bady; _ _ -

' _ a vertical drive device for controlling the vertlcal plane rotatmn of :
the boom° . , -

a boom swwellmg drive. devxce fm: controllmg the horlznntal plane
swivelling of the boom;- _ . . o
» 20. a boom sensor far detectmg the vertical and swivelling. angles of the

. boom;. . _ . : :

a stage swivelling drive device for controlling; the swivelling: of the
stage; | - : '

a stage sensor for detecting the swivelling angle of the stage;

a distance sensor for detecting tlie distance: between the stage and
the bottom. or hull of a ship;. .

an input device to. which various: desired conditions,. including the-
desired travel of the: vehicle body; the: desired: vérticalﬂ and. -swivelling
mavements of the boom and the desired swivelling of the stage, are set; and

a central processing. unit cnnnected to receive values. representatwe _
of the desired conditions set at the input device and values detected by the

respective sensors and operative to supply drive signals to the respective

. 30

drive devices thereby to provide automatically controlled operation of the:
- travelling stage.



ments of the boom and the desired swivelling of the stage, are set; and
entral processing.. unit connected to receive values representative 30

of A he desired conditions set at the i-nput device and val ues detected by
phe respective sensors and operative .30 supply drive signals to the
respective drive devices thereby to provide automatically controlled

operation of the- travelling stage. .. -3- In such an assenbly the ~ '
dock-site tr vl |aua Sdnag&ss.g,mﬁe the! %chls(i&“%aggﬁ §84cEANbEO! | e, =
thereby to . t automati.c devices for surface-trea nd coati ng e
_bot t om of® mcﬁ"?'(?PBE“EQ&!‘dvmﬂH{ﬁﬂnt theredy ttomermihxﬁemmﬁgcgeagys I'n -

 “steering forhamfamkrmtr@ ahaawaltingnw Hobiin - ofe abHip O 'HaU Lifdd RirRher abl y
controlsr;' ani errents that -is; the travelling of  the

‘vehi cl e bog'ﬁ?te?ﬁg t\'/‘3 ?‘éﬂﬁ"ﬁl’ “rofation of the boom the swivelling
movenent of tHe -sbeeringd thie dookvsite i mwﬂimgmutagef ahemidrogémpdtes
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conprises signal generator means ds encods t he
‘oper at i orff] thet \éﬂ‘%@le&oqméhﬂw@lcﬁl nl;nsmgetm@f thcdlmm,rt@emmvdd:mgput er, of

the st at afovdmertdsh iHlebd*rﬁ ahdehé hﬂf@liiﬁﬁﬁﬁ@%t oF2He sfé&? a can be S
éxternally supﬁ_'eaed to the m croconput by, for exa t he operator who
t

can supply da ?‘FY?CPHP“E?%HS%H‘ Eﬁf&?’@dcﬁmmﬁ‘eﬂb off thg paresent
Furt her rruneentsmgaainpr'&és)aignhhgeﬁur&t@nfﬁéa&ers&erﬁ a%%c%dw Wnidh EBeRLne 15

d ta to the uter. Not only can the
raver || e gt sikEe o e Bayeilion 3¢ 29%. 084 FRREPoIE BITREOPRST Vi ng
machi ne mfuthecdtdtiess edm adsitioe toobhe digred gergrater meﬁmﬁﬁ daté e¢dnobked
f Fexi b yU’ﬁ%‘e‘g%ﬁﬂﬁs‘%ﬁi}éﬁLeﬁwﬁ% fele b - SfnbiR, 156 oRPESAC MG o 20
progr ans a7 sURPLY; data: Aspeethe Thind ymtfmor:edmppﬁr atork te het dmaad by
means of FurtiedndesO %t Sals afreh theC distalide seﬁéui! an&ma' \tvefkiﬂéflg:a@m%at .

i ncoggporated in a cen processi ng .uni t of i croco
des?{;;sgat éﬂ"“"ﬁﬁgt"ﬁe" 3? &N he:suppligddo: the MBWPF@H tiapdy €8Boder s as

to - the travelling stage be controlled, but the traveiling stage and a working

' machme mounted thereon can be controlled together in"an interlocked.
manner. The method of control and which items are:to be controlled may be
flexibly. changed in" accordance with changes in the program contents or
programs i the microcomputer. The: preferred. apparatus is actuated by
means of a user program, a clock circuit, and a monitor bmgram
incorporated in a central processing unit of the microcomputer. Data
designated by the operator, data detected and supphed by the encoders as to

~ the states of the: travelling stage and data from a working machme, such as
an automatic bottom plate coating machlne, mounted on the travelling stage
are processed to- generate si'gnals_-- for controlling. the operation of the
travelling stage:: In other words, the: microcomputer: detects the operational
states of" the travelling' stage and’ the- automatic: bottom plate. coating.
machine moun_tedthéreon-'acco'rding_to- detector signals from the detectors,
thereby to generate control signals éc'cording to which the traveiling stage
and autométic bottom plate coating machine perform a well-matched
operation. The operator can supply, to the input device, the sequence and
range of work to be done, the kind of working machine to be used (such as an
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the states of the travelling stage and data from a. worki ng machi ne, such '
.as 25 an autonmatic bottom pl ate coati ng nmachi ne, nounted on the .
travel ling stage, are processed to generate signals for controlling, the
operation of the travelling stage In ot-fier wor ds the mcroconputer detects
t he--Operational states of the travelling stage and. the automatic: bottom
pl ate- coati nt% nP(__:IgiPn'e moynt ed tﬂer_eon according to detector signals from
t héxdet ect of SOMEEIC Bpthom, | Rjats, cRHAR MECRIPRt 9o Fu HMBPYUNG (BEFIPRY 3% whi ch
t hleI tr av'elhl oth@r slatge A Bignall Fmithe dmtﬁmmkaf dof Qaht'rgmr@ﬂ{é- &?vﬁﬁiﬁg)r mha
wel | - mat che eration. The operatar cgn.Supply, ..t e input-deyige, the
sequence an&agg'nge&%& \%%r'a‘%t BP??(? 88‘”5 8?“§°’k$‘1% Hfa(%vv% ioﬁap#ﬁ%%'ﬁea]eo be
used (such deckanite traneilingstagebetautompticaldy costttplled.machi ne or rust renoving
machi ng), and ot | K10 @ Me G OhvCQRALTOE | 1 NG
The t1 Vel 11 ng. st a6 cPieeent Il il Rl el 00 Balkibed, by S0y S 1110
oper ati on ofxamplegwith raferencedpcdihe; angompagringgdrawingsain whidhy controlled.. 5

The present | nvemg{;ﬁa 1is'd gerPe) PErspEELiVE VieWs Sith aGsbrtion rok@y aRby oI €,
with reference to the acco '?ennzln drawi n whi ch: IS a :

_ C g draw ngs,, In ch: Figure 1
‘general per SPRATAYULTORQAYING, Fhe;Prespat 'tﬂ"&ﬂ“gMR’éﬁ‘_’m&“ﬂQcﬁ t"éﬁﬁﬁ'r‘_"&t Hage;
enbodyi ng-the prEagupe 2 niyanbleck Hiagramoptt an! dutomatict 6paration ngnds temeoli gur e
2 is a,.block diagramof an automatic operation and control 10 circuit of
the appBrat &EF“‘&PS&SE agpgﬁf@agr an angl e detector encoder, Figure 3(A) being
a plan vi ew t her Eidure 3 ghows 3hBandie| degectos catcioder| Figuree B{Ahbéingrna pbdrevat i on
of a part t ng-:Ei ' S ' ' ' ' vati on
of & part t AEME BleredfiFiplfd 5@ Yaing R 3ebbofaoEh f fibnt efifel Brrif oiie
subt ract i ngthareotcanshfligure nYC) theing @i eecsionabviaw dn sider elevatign af| 2 pgrivheel
rotation angh&eof;iand’ € 4(A) being a front view thereof and Figure 4(B)
being a side viewthereof. Referritrr}g to the accogganyi ng draw n tracks 1

and 2 &Pe |aid ofigspet shAws) 3 gopntss, taroadding,. Gting gnd %F“@%fitii%' wal |
of a dock. fhe/ahgielof réatioWefa travelling! wihest|robatdor) ahdle, Figurksa(A) dethg The
'he. veni ol e SdBR) o™ theghih endFighn SBIRRl S sfan A g S eounter for
addi ng, . subt r ac Refierringito. the accompanying drawings, tracks 1 and: 2 are laid on
- upper and lower portions, respectively,. of a side wall of a dotk. A vehicle
: 20 body 3 can: travel élong the: trﬁcks: 1 and 2. The vehicle body 3 has a
travelling: drive device A for controlling travel of the vehicle body 3, a
vehicle body sensor 5 including a counter for adding, subtracting and
accumulating the angle of rotation of a travelling wheel 4 of the vehicle
body 3 to. detect the position and speed of travel thereof, and a central
25 pracessing unit 6 comprising part of a microcomputer.
A boom 7 is supported b)" the " vehicle body 3 in a transversely

»

swivelling and vertically rotatable manner. Disposed between the vehicle
_ body 3 and the boom 7 are: a boom swivel drive device B. for controlling. the
v - swivelling of the boom 7, a vertical drive device C for controlling the
- 30 vertical rotational movement of the boom 7, and a boom sensor 10 having a
boom swivelling angle detector encoder 8 for detecting the swivelling angle
of the boom 7 and a boom vertical ‘angle detector encoder 9 for detecting

the vertical rotational angle of the boom 7.
A dock-site travelling stage 11 is. mounted on the tip of the boom 7 in



rrul ating the angle of rotation of a travelllng wheel 4 of the vehicle
dy 3 to detect the position and speed of travel thereof;. and a central-
25 processing unit 6 conprisi ng part of a mcroconputer A boom7 Is
Aypported by the- vehicle body 3 in a tfi@ssversely swivelling and A
wertically rotatabl e manner. Disposed between the vehicle body 3 and the

boom 7 ard;han el Qwe@ﬂ.@ eﬁgnﬁ&v' m%&r 12(1&'%94&5@9.@&&&%9/&' ling of

t he boom evl ce for“contro verti cal¥f -

r ot at i onahaftole bk lscﬁefpﬁ%di%’@m“ﬁ”%ﬁcﬂfﬂ B&Fﬁ%ﬁs@rt?‘fﬁrﬁa\ﬁ‘ﬁd’ra tiBoom
swi vel | i ng an&L@od@tmt QB %fémq& l%l&%orﬂﬁ:h@&lt b9gatﬁtﬁ~xﬁﬂt!le|shbftglﬁng| e of

t he boom 7 and boom verti | e detect coder r detecting the '_
vertl cal *&%Poﬁ?a* e, figece "('f'f othert °9S"(%ck g‘@gf’ P?lan ¥9Page 11 i s

moung ed Qwivéliingi drived démemomﬁcontralling%e sw:lvenirgout thé \stage \HEJ hl ng

manner . he sta 1.08s. ta Iy t t

per pend| cﬂ-g?%ar sfﬂg?’etlé gﬁ&migs% % svﬁ%ﬁ@% ﬁ'qgl? glt e'{% |p o

support rdedect3ngithehswivelrigl ahglei Df)rlﬂ\sl stiagealhoai wanae @haﬁl't lézfoat t ached
to the frg

swivel i ng%a&n'\?%%apeétsgaeﬁ% %l:rpw%gbgﬁe thgﬁglt e. sve\nll\;/uéf:{mﬁﬂa%ef ﬁft ﬁgekﬁéptsage 11, a
stage sensor 15 having a stage swi vel ling angle detector encoder for
detecting the.swivelling angle of the stage 11, a distance sensor 16 for
detecting the distance between the stage 11 and. the bottom plate of a
shi p, 5 -a drive device E. for a working. machine such as a coating
machi ne,, and a worki ng nachi ne sensor 17 for detecting the operational
state of the working nmachine drive device E. The apparatus includes an

i nput device 18 to which data for the 5 central processing unit 6°is

«

suppl i ed.. Various conditions such as the travel of the vehicle body 3, the

vertical, and: sw velling novenents of the boom 7, and the.sw velling of
the stage 11,. are previously entered into or set in the
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i nput [l ce 18. Data thus set in the input device 18 and data detected BDyZ
the sehsors 5, 8, 9, 15,16 and 17 is supplied to the central processing
unit 6, 10  whi,ch supplies drive signals to the respective drive devices
[fefr] A travelling control current gener&ing circuit a generates a control
current for driving the travelling drive device A. A boomswivelling
coptrol current enerat|£%=C|rCU|t bw%enqrates a control current for

gr{_\;i ng the BodfiVESevice| Efgr & WPEKing,Machine sich i 7 Copting achinex i A -
efier ati ng 15working! frischire: gemsrawsm detucting €he roperatidial dstavé Ngf tuhe

vertical drive devic elllng control current generating
circuit d gerie g ﬁcrﬂ%&%?%g for driving the stage sw velling

"drive device D. ATher hppagatnscinuiud-oahrmbumdewmet 1§ etoe whichngata ifor ihe e

generates a: Juffthf gl-o&ﬁ&ﬁg %btf 8'is @by Vl?io b&@mﬂg h%[t? fag $Hb GFadel 20

The central proces I ncor measur i
t he period offithewebiclepedyadi the verticad aadagevﬂng@nwmm of lthe bp@@cﬂaand

accel erati on ghf Qh@%tv.@émﬁg elr Rfe sfage: rpmrsq;re%eayaénte@admio I%%E M m&or

.controlling the stage. The data input device 18 Is. consol e through which

“control dat a ipRyt deyicg gﬂat%a s seh dn She iapus device %ﬁbﬂ idatp: pgtqcﬁgd ¥nt r al

processi ng urth& s&sais 5,8, 9p1<5; Qsmqua suppifed wthaaéﬁrdeﬁﬂoeaa&@um é,he
.oper at or an | ude,.th

' d and
e O LY oS bl 1 B CReob ek AE SeRhR, BL SRR
automati c control Kaaybningfcdritynla:urmmt genepating eircaitt ® yeherateoateomtol Al so,
trol
B ocesst ng” usirraBt Y o ihe BRRARRE bl Halh, SR it GG SR Fouep
and 17 are rr@umnt- rﬂgﬂatﬂlmgesll‘mlt bugenepates %lmtgoloct_lmel!t fomyciniving the
representing pabat h&w%ﬂﬁwg%?ﬁr@ ﬁeﬁE@tSS SuJeEﬁgQP% Jrféi‘:\‘.eééﬁérguﬁ age

11. The central processi'ng unit read ata rom ur 3 sen

il e. theldi scincult agenasatesa er@e@@é?ﬂtn@rt‘#é\"m $be vertionl (drivendevice Q-age 11
and the shi p's stide! swivEing! ciiirol SRRFEHL. ée'i.emin eireGit! @ gehdiatéd\a\dntidld . 6

debect ing t hEUTRHE fors Avigi e sEage Bw s ie ik ceHce i i SRFEE8 PAGERG ¢
det ect or control current generatmg circuit e generates a control current for drxvmg
' the machine. drive device E. . '
20 The central processing. unil:. (3 incorporateé.-- a clock circuit for
measuring the period. of time of operation of the stage 1l to control the
speed and -acceleration thereof’ accordmg to a: monitor program and a
program for controlling the stage.. _ >
. The data input device 18 is: a console through which control data
25  designated by the operator is supplied to the central processing unit 6 of the
- microcomputer. Control data designated by the operator can include the
working. speed and working scope of a working machine mounted on the
~dack-site travelling stage 11 and the: type of automatic control (either fully
automatic or semi-automatic control). .Also, a control program may be
30 prepared and supplied to the central processing umt 6 through the data input

el

device 18. .

The sensors 5, 8, 9, 15 and 17 are-'_measuring devices for supplying.
binary or bit signal_s‘r'e.presenging- static and dynamic states of the dock-site
travelling stage 11.. The central processing unit .6 reads such data from four

.35 ' sensors, i.e. the distance -sensor 16 for detecting the distance between the
| stage 11 arnd' the ship's hull, the stage sensor 15 for detecting the swivelling



od 8 for detecting the swivelling angle of 'the boom 7, through
respettive bus controllers 16', 15, 9' and 8 and a data bus 19.. 5
Data.i s generated by the vehlcle body sensor 5 and the working rmachi ne
sensor 17 for -a- worki ng machine,. such @s a coating machi ne, founted on
the dock-site travelling stage 11. Such data can be read by the central
processing unit 6 through bus controllers 5 and 17° In this enbodinent,

however, datangle ofrtlmetamp the: boémaventtitcal amglesbb&ctbo ehtaderchforaletécting 3\;“

(orocessi ng. ygi VerBicAl gl PYFL i 5 4ARenb SRS ot I lkector

processing unit 6 via a erru I ne on e occurrence of
such dat a. mtld%mtﬂr aﬂorpﬂef@emgnghmrﬁwweumr fanoles Odatbp thoooeski thyough

j udges ‘the cgQ wféﬁﬁlsat?d?ﬂf 10 16N @ to generate, as
bit signals, cont roI signal s e?grlgoégrgt ﬁﬁg{ﬁ‘@%g%ﬁﬁgtravel ling stage
11. Such control Qeta is Sepaeated by thenyehile; Rady Aeps®u2 avd theowetliingh t he
. control signnkshiAé Ssenedr 19T f&eat vio?knh@t ﬁtscainbptuut:a 8 .a [Poatifig, mAchimey €'

t hrough a bus caontrol |l er neo addr, si gna from
the central P‘U@Egé’?‘nﬁ‘euqﬂ#"% g‘]:aé’gg él‘}l ‘ﬁ’g‘d?'sé? BES'UEle r?’;@hgh%lr rives
at a decodercentralhprocesding asdt e&sthso@ralbusscdmoﬂaek 50 arendi7at elm this ch

SLOnal - her Shidh SvaF, Bfta trofl BMPbecBlia SSnfl Ak A 19 chi Bk 9°!

| at ch circui or - éxa processi ng -unrt ies a
si gnal 1Bor snmmdngng'lith@ asdaagememgt tstgnaélas seok 4o 1the centselsmgmssupmsses

t hrough the ALl , , C',
d', ang e'. IE ssg?%%gwgﬁ%u%#ﬁg# eZb g ;Hggﬁ%cbﬁﬁﬁ?%tﬁt%&%ﬁ Erlé;tl?ft d and
sent to the stageThefentraliprgesssing wubﬁtnesforezﬂvéﬁtprgemm anshjudges the [err]
For this purdpngRionshSccopdingdto Bhe PP &raRts, Whbiety waahe:@se 2Bs dideiypalssi gnal ,

for designatin he .| h circyit Jerr qQ the address 2. This address
signal is de‘?ﬂS‘g’é’é af’né” peratieg t é% ﬁl'ffi‘ Pr\'a%alﬂﬁglsgﬁq,enf; éHﬁ'P Copfeh t hi s

I ﬁt ch slnglnaIsngnﬂsh %e@tseht) tohehe aiaefl msL E:IU framn \Mliibblﬁﬂ'bl eoﬁuﬁghaigrialmer£4

t he signa ( 1 gt ghe . te c CI

this ting, 0@'#"5?3% ?%Eéﬁ’h rcu1 p?’led t""p e the tb UI Fg g

c' and e', dNichultasealsly,can: mldeesaaslgmlcsamufmm &he dghl;raé praqebsmg tmilt o6
therein the P'ysggg IRV ! { cei pt
of a latch a!l:‘%naaq:'.ﬁ.ﬂmgk Ca“ &Mﬁ %hgm r cul térﬁseé)eage#\(}*eé%ogﬁg?%e‘?n?% éﬁé
signal, the asidisms simlcweequde@h@ penerate:jar tatel sipnal,stheseby Apdatehthhuous! y
sent” 320 t%xér{&oﬁttﬂe%aﬁd\/bﬂﬁlﬂﬁlﬂ tafdutatoh GrédieNt generat| ng circuit dto

g;ﬂg;ﬁ} € GOt Bor”arsble; whin the Santral protassig urdt &'ipplics U for
swivelling the stage 11 to the-data bus 19, this signal passes through: the bus.
controller 21 and arrives at the latch circuits a', b, ¢!, d' and e'. This signal
should then be- latched in the latch cireuit d* and sent l:o the stage swivelling
25 control current generatmn cu-cuu: d.. For this purpose, the central
processing unit 6 sa_.xpphes an address s:gnal, for designating the latch circuit
d', to the address bus 22.  This address signal is- decoded by the: decoder 23
and: becomes a. latch signal.. Wher this  latch. signel” is- sent to: the latch
‘circuit d* through a-signal line: 24, the signal on the-data bus 19 is latched by o
30  the latch circuit d'. At this' time, no: latch signal is supplied to the other
latch circuits a', b*, ¢ and e, and therefore these latch circuits a', b', ¢' and
e' hold therein the signals which they latched on the previous occasion of
receipt of a latch slgnal. Until the latch circuit d' receives another latch
signal, the signal latched by the latch circuit d' is held and continuously sent
35 to the stage swwellmg control current generating circuit d to generate a
. control current. This control current drives the .stage swivelling drive

e

|



devi cegD\_‘(for' exanple,. a valve in. a hydraulic circuit) for swivelling m
stage 1}l so as to swvel the stage 11 according to the control signal fréet=” ’
t.he m croconputer. Wiile the flow of data and the operations are as

cussed 5 her ei nabove, the. central ?roces& ng unit 6 of the
.m'crocorrput er can process only one itemof data (datum) at a time.. This is
to.say,. during the time that the central processing unit 6 reads one item

aia, ot hegelite' B @Gr qﬁﬁﬁ'n f&iNa. #»M'% abﬁ%ﬁ‘ﬁﬁﬁcr@z[-clﬁﬂp%r' F\glvellmg the

nultaneously In the oper tlon 0 te. travel tage. 11,
there are fre8#gftllyseeesaiswiel fhenstage dAracearding vente: go@nelhma@ak/érfqn cal
novenent of tt}%,hmmﬁpugégll i ng novenent of the boom and travelling of the

vehi cl e body have gj nul t anequsly o be perforned in parallel wth each
other. In view of -Wl’i'gléfcfg% 81 {hgatraesﬁS‘gct e OBFFALONG o At %%ré'?%‘ﬁfs%t by

t he mi crblcoerUéminabB\dé,ft!ﬁSchiﬂ i-@aiaing unitoé af ph@ﬁﬁgfdcampmeb gsmpradeison of
a. contro ecut Q 0 cC n at
a speed nuch ﬁ'? &H’?P 38%%"6“ ?&8 ﬁg%ﬁéh ‘ﬂ"&"%%ﬁﬁ@agf t he
~dock-site trathe d:entgalsnragessim; meﬁpeadsommdem'ﬁfmtaabﬂhemwmot data can

“novenent s of L&@héiloﬁ g‘t s%,q ldd ,Pg,é,i{aﬂgﬁus},} 17 the d @&4 of the dock-

si mul't aneousl y_oper at e ese succes rep eatln
.operations i n@%d@%ﬂ"é@%%ﬁm 134 tmmeamﬁtequamféy SQ‘WFSIEUS Whﬁ"’r mﬁqhnem@éhu cle

“body serigor 5@0&115#@ sﬁﬁhlgs%m@apmovemeﬁeaﬁ Che Bzoﬁaosw%nﬁ{ Veémensbgnal
representing: st at e, of a \or

machi n u as a co nmachj ne.
Ot her additi OHE g?%"ﬁsﬂ?% traxelling rﬂfuﬂ?%d’e 'Hlﬁﬁm%rﬂ‘?f‘@r tsf'E'dﬁta'&?Rjgl‘}' 48¢8 ¢ or
encoder 9 andpérlfadmmnhsur&bl | Wthasgite alRérect v vige osiethd fabégoiagicthd | ve
to generate bit _signals respondﬁg&ﬁé % tto t.he boom, an '

ls ¢ gles. As., shown
In Figure 3, HOPSEE SPefthiare, ear e SHICTEEMIpM B0 o T 4 et
signal repr esmading dataprecessinlg arad generbtmnd:fga tontrol eigpal; diregrepeatelddy boom

e 15 SGRRERR iy el I, ko SO gyl o 975

gener at or spose OSI
means 26 wi t hwhich Mmegawmbnmemtm of the clwk-aétegmvenmg stagenlalr arer

menber 27 | nCRERAS Ws,ua‘%gﬁé’éhaﬂfdé?rrﬂ& m tﬁrﬁnkﬁe?&cgtdﬁf‘e '}.Mﬁné’f

whi ch- corresponds to. the n er of necessar Its it sig
gener at or «¢| et8AEs1b cargy in, fapts simultanepusiy QRFI'FF%’ tond S?'ﬁﬁaﬂle‘benéﬁh&?%r

neans 26 to gaiteefiveljtepedtinig bfératioh@/1A¢ludé PrédessingOsF Ritbipt dabs sert eri al
| 20 from the vehicle hody sensor 5 and the waorking machine. sensor 17 for
generating a signal'-' representii_‘u_g.: the state of a working machine such as a
' eoating machine.. Other additional sensoi's may be mounted.. .
- The boom vertical angle detector encoder 9 and the boom swivelling
angle: detector encoder 8 are- operative to generate bit signals corresponding
25 to: the: boom. angles; As shown in Figure 3, bit signal generator means 26,
each: for generating a bit signal representing a numerical value of a digit
corresponding to the. boom angle, are concentrically disposed on a bit signal
- , plate 25. A bit sl_gnal_generato_r. member 27 is- disposed opposite to the bit
. signal generator means 26 with a slight gap therebetween. The bit signal
30 generator member 27 incarparates bit signal generator elements 28, the
number of which corresponde.. to the number of necessary bits.. The bit signal -
generator elements 28 approach and respend' to the bit signal generator
means 26 to generistes an electrical signal. In this connection, the material '
of the bit signal generator means 26 should be suited to the kind of signal to
35 be generated from the bit signal generator elements 28, and may be
magnetic; conductive or dielectric.. The bit signal generator elements 28



,%’“blt si gnal generator neans- 26 shoul d besuited to the kind of

| gBal-to 35 be. generated from the bit signal generator elenents 28,
and” may be magnetic conductive or dielectric.. The bit signal generator
el enents 28 8 may conprise ultra-small-si ze access swi tches or

sem conducti ve magnetic sensors to gener&te stabl e and secure bit _signals.
The bit signal plate 25 and the bit signal generator nenber 27 are nount ee~ =

PR a svvlvelllna(a‘;r nmenber to t.he rirle asured so as relatively to rotate and novig
Ggtording toM ccanpriss pitra-small-sizg ancessy, pwitphes oF sepionguetiye smagnetigy s

the- swivel | s@sofel Gerigridtd stabie é‘cﬁ‘d #eeumaﬁwgshw.s The Ibit sighglplate 25Qindsuch

I h I |, 1 h
o coont | appafih B U WBEFHEE ATEE 2/Rp eoriad off SParelin Rermies tPo.

cont ami nat i omdameaimdenasp‘emtwelyho metate Iandwme Advording toi theaswigellimgat or

el enentg 28 | ' | i

Gener atar o dnde Bt ROvdfeheRbel. ihus, uRERIVelfng dhdic e by ?*%gc%r ately

gener at ed. Howasuned aateebittsignals. i orisycizen gpplicatian, photorsupler 2icaders are
ositioned a 0

Ironeans 26 forhe@gglrl?gﬁggg#%&ae? \)\&Al‘wél Eﬁ!&eﬁ@k%ﬁtﬁsh&ﬁg rh’t %ﬁggﬁ?{o Si gnal

gener at or e Whichoere lgdp coptarainabiofifys fon exarmpls nf"ﬁ’& inepil.  peen

nmoved, it Is. not W!Héﬁstﬂé' Bit! Sighbl dbrerdtdl blethdhts 28266 paditiohed %@éasaptl ng
: howeve ision is nade for a

t he ang ln t |s
moasar cHbnt - PEPagibe ro T8 HHE Sadpl geraratar chosre, 24 Eepragenting, m certeln G19E: 8( )
t he biht ds |t gnhit ngmrletabuﬁtely?gémrﬂfedar Hdwvee,dwhmTttm bivsignal gmirbtcﬁgd
attache 0. ar n are -
20 " posi ¢ Sleferts 28 R sy RRE B U, JEERRaiBle, R id Dot @En ABTEie0 2
- angul ar. di ssignalcgesterator meanasﬁgﬁcn agerkain angleratawhich ghe: bo{imrns]held; mddl tion
to the bit s ‘?H@éﬁs
~normal i} con%ngil% % E%hglhﬁg enzzrfl?%ﬁwtgéngr%b% d&‘gg;ogse I'n each of
the rows* a aheerbmevednit is; ok eg@nbmn@rblélmtascwtewpremtmdut.on
~ to- the bit sneara.lgiaenqﬁatﬁﬁ téd}, hbWever,! providlen "R irhade” Ofr! bAgleg DI t

e i it e T L 00 0 P o L,
generator el Hﬁeabttsslaﬁal géreretarnelements 28psriel forredsing bwb . rovisemn asdcth and .
attached to. the bit signal generator g\ember 27. The two rows aand b are ‘
20 positionally shifted by (L% x n) + !— (where n = about 1 to 5), where the
S anqular distance of the bit-signal generator means 26 is. oL°
In addition to the- bit signal generator elements 28 repfesenting the -
boom- mgle,' a normality eon'ﬁrmihg% bit signal generator element 29 is
- disposed in each of the rows.a and b of the bit signal generator. efements 28.
25 In addition to the bit signal generator means 26, there is a normality
confirming bit sigrial generator means. 30.. When the normality confirming
bit signal generator means: 30. precisely. faces the normality confirming bit -
signal"generatmf"elemehts 29, the--.:=_elemenfif-ZS_--supplije'sé_a:-signal. “When such
signal is supplied by the normality confirming bit signal generator element
30 29, it means that the bit signal generator elements 28 in the corresponding
bitrowaorrwo b are in a position accurately to measure the boom a‘ngle.
| A bit sxgnal is normally generated in three combinations of the bit
slgnal generator Teans 26" and 30 with the a-row bit sxgnal generator
‘elements 28 and 29, the b-row bit signal generator elements 28 and 29, or
35 the a-row and b-row- bit signal generai'.br elements:28 and 29. Thus, angle
measurement: may always be performed, regardless of the positional
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- wheel rotatio

si gnal A< supplied by the normali‘ty confirmng bit signal generator elg
30 ), it nmeans. that the bit signal generator elenents 28 in the
corresponding bit-rowa or rwo b are in a position accurately to neasure
tfe€ boom angle. A bit signal is normalty generated in three conbinations of
the bit signal generator neans 26 and 30 With the a-row bit signa

generator elenents 28 and 29, the b-row bit signal. generator el emrents 28

G20, or 35 roier g EMBAC Bk BiEYs 9ROSHA! B ShalClidrerd

p05| ti onal rgembera €7 onE rthetroores esineeh sutdh ttheeey mgnaplgmaramgalsbhtes hasebi t
si gnal gener atgL;aRELEA §7cret€+tre ﬁm% B§ gerﬁzmﬁﬁ with Qnt Q{% r?étﬂm power,

gener ati ng St ates ar e a etectlion ma or nme
angl e resol vi hgvingviey agrspagy thali raéwmeat@yt pfishe pit qima!aemmtmbmean% b| t

si gnal generator nmsanéle detector enbd8er Nl Qhéjeﬁréﬁérﬂr cSr'il‘i-BﬂQJp BFatubeis.
present control &g g&y characterized in th rectly g€nerat es a
bit signal. E‘s?ha&ﬁbldé"e&ﬁ'd geneERtes & l?;fﬁ(ﬂ%‘a PHE'T ory @ t"S ARgigce

t he- control émﬂl & mPoingOangles thefdbyc aaPaiitince Tt \cohtrol affieibhcye s aheor
‘sounter 5 forﬁ{igdl ngdquzubtractl ng and 10 accunul ating the travelling

®% mechani cal counter i ncor porating contacts capabl e
of reading a count é’dhevaéhjeleazbodyl seheart or cosntprab for adtbhg, subnedting End

tounter iy desd\ﬁg&g c d H"Ufr@? H‘?&ﬁ ion
of the rmel ng eeﬂla&ﬁgccor%riUQﬁ{Q %’Rgglt Fd;‘\%gip %e vehi C k'(_?ibgi &gﬁ@ér
nanel y, forwarlﬂ'-‘QrP@l‘@éianchH capahle afdraading ascounteg yajue, egcan elacmél to

subtraction. Tyl G BUBR' sfghl. va*ms ; te.sqet EMIgRee taNghs eébtmétatanan of
t he movi ng wheel 4 is nechani cal the counter apd can_be read out

as a bit sign@Fcymulats t!"?nﬂ‘gl'ﬁ'ﬁ'us‘%t‘?'ﬂ@‘ }5’(55th| BAvies %‘ﬁ#ﬁ?@'%&? theo,
the tracks 1 apsbel of Whervehiile ibodyesy rtaﬁaely,arodo&ra&a&atgwa@eiséaﬁoehadmbh I's

- t her ef or not necessar e C er t f orm .20 ch cal cul ati on.
heeel Ot dsnoL opceRRrems, bavel IS SBREkAn, | TS o AyBeriant pRe s otenbing
oper-at or, and tbtlmgleaoés'atdtmmeédheanpvmgl wheelediris. memandnaﬂy held hy the .
Si t uat i on wher Wnen
the power supp y to e co@ %H g%* g?aat E@?@r}é{%&#‘eﬂ 'ﬁ? & tﬁ a cou
for of the vehicle body 3 on the: tracks 1 and 2, wherever it may be, can be read'i =
: . out accurately.. It is therefore not necessary for the computer to perform-

20 such calculation.. Thns reduces the initial setting operatlons to be performed
by the operator,. and: eliminates the need: to: prov1de means. to cater for a '
situation where data-in. the volatile: memory of the computer vamshes. when .
the power supply to the control appai'atus is turned off. Such a counter for
adding,. subtractihg; and accumulating the angle of rotation of the travelling

25  wheel, as discussed hereinabave, enables simplification of the hardware and
software of the microcomputer used in the present apparatus fbi

_ _ -mtnmaticélly. operating and controlling a dock-site travelling stage. The

- - .'_;p.ounter- is also effective in providing. an au_i:qmatic" qberation and control

Spparatus that is easy to manipulate. '
30 " As shown in Figure &,.the counter 3} for adding, subtracting and
' accumulating the angle of rotation of the travelling-- wheel 4 is 'arranged so
as to be driven by counter drive claws 32 disposed at equal ahgular intervals
concentrically- arcund. the akis of the travelling wheel 4. As shown in
Figures 1 and 4, the counter 31 is so designed as to count the-angle' of
35 rotation of the travelling wheel 4.. Hdwever, the same cbject may be
achieved by directly counting the angle of rotation of a motor or
transmission shaft for driving the wheel 4, depending on the structure of the
dock-site travelling stage..
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g,. subtracting and accunul ati ng the arigl e -of rotation of the

l1ing 25 wheel , as. di scussed herei nabove, enables:sinplification

e hardware and software of the m croconputer used in the present

atus for-automatically operating an& controlling a dock- Site

| 1ing stage. The counter is also sf¥zctive in provi ding an autonatic

tion and control -apparatus that is easy to manipulate. 30 63:
e
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of 355 Bt sitebREreRIH Fechipe fe ARt RERAS rhabetilte 43, ect”

e achi emadnted ahd es=dl gn: teustegeg the angle of rotation of a notor or
m ssion shaft for driving the wheel 4,. depending on the structure of
ock-site travel ling stage. -10- The apparatus descri bed above. for

oll'ing a dock-site travelling stage robbticizes. the stage whereby the

can be operated with high accuracy, thereby to enable a delicate

automati c working. machine such as- an automatic surf ace treating nmachi ne

or -au

tomatic coating nachine,. to be nounted and used on the stage.

CLAI MS 1.. A travelling stage assenbly conprising: a travelling stage

suppo
nount
wal |

SW ve
trave
vehi c

rted in a swvelling manner at the free end of. a boomthat Is

ed. on a vehicle body capable of travelling along tracks on a side
of a dock, so that the boomcan be rotated in a verticle plane and
Iled In a horizontal plane with respect to the vehicle body; a -
I1ing drive device for controlling travel of the vehicle body; a

| e body sensor for detecting the position and speed of travel of the

&

|n



vehi cl e body; a vertical drive device for controlling the vertical plans @
. rotation of the bqom a boom sw velling drive dethhe

hori zontal plane swivelling of .the boom a boom sensor for detecting the

&ert\i cal and swvelling angles of the boom -a stage sw vell] ve devi ce
fac: controlllng the swivelling of the stage;, a stagil\“ﬂ i\ !‘E ji tecting

the. swivelling angle of the stage; a distance sens g the
diggance between the stage and the bottomor hull of a Shl p; an input

device to whi ch various desired.conditi &AIMSicl uding the desired. travel
. of - the vehicl e body, the desired vertlcal and sw vel.ling novenents .of the -

boom and t he del r;ag ellin of th ?J'g are sef; and a central
. processi.ng uni I"E‘Q) Va‘F E“?'@E’r esent ative of the desired

condi ti onsdset at téneralvemﬁg staye gep;ﬁ}ded/iﬂ 4 ewivslliag ieshrey dth:herﬁézﬁpeﬁﬂ iofe

sensors and ope rive 0 S ri ve

d:w ces theregilg?'% p"?‘S%/ @ﬁﬁ{ﬁ/ ﬂ%ﬁ %'?ﬂ ?@%’%ﬁ‘sﬁt Qﬂ#gdc’{)g ﬂ&gﬁ gttﬁacks
“travel |ing st aarea sizie walbof madosk) soghat sy basmerdn e sotiatediin aaidrylclesplaeeel n

described wit harrderﬂCEﬁ'&?tﬁ 8 hbRgoAtel PR WithGedhébti tadhe vehicle body;

X !

¥ _ a travelling drive device for controlling travel of the vehlcle bady;
a vehicle body sensor for detecting the position and speed of travel of the
vehicle body; o | |

a vertical drive device for controlling the vertical plane rotatlon of
the boom; .

a boom swivelling drive device for controlling the horizantal plane
swwelling of the boom; '

a boom. sensor for detectmg the verl::cal and swwelhng angles of the-
boomy . a _ '
‘a stage swivelling dnve device: for conttollmg the swwelhng of the
stage, '

a stage sensor- for detectmg the swxvellmg angle of the stage;
a distarice sensor for detecting the distance between the stage and
* the bottom or hull of a shlp,
an input device. to: which various desired eonditions,. including the
desired- tra\iel of the vehicle body, the desired vertical and swivelling
movements of the boom and'the desired swivelling of the stage, are set; and
a central processing unit connécted to receive values representative
of the desired conditions set at the input device and values detected by the
respective sensors and operative to supply drive signals to the respective
- drive devices thereby to provide aufumatically controlled operation of the
travelling stage. ' :

'/n ‘{f‘.

y A travelling stege assembly substantially as herein described with
reference to the accompanying drawings..




