: GHl Je3et t 4Zv6TO 5 MAR 2003 vrv vwryyr SELF- CONTAI NED STAG NG SYSrEMARQHI
CLEANI NG AND PAI NTI NG BULK CARGO HOLDS BACKGROUND OF THE | R’ﬁ(’\lﬁ' 9\%7%
PCTNS99/ 16728V RYYpi cal bulk carrier ’is a shipping vessel 7SI |
within at | east a major portion of at |east the m dbody of which, the

i nternal volume bounded by the sidewalls and bottomof the hull, is
partitioned into a plurality of cargo holds (sonetinmes alternatively called
t anks). Depending on the vessel width 15 and I ength, the cargo holds are
arranged in one or nore sye- ' ‘ﬁﬂﬂi g | engthwi se of the
vessel and separated by ?%g?%ﬁﬁgﬁlsﬁﬁﬁgg\égg an ]\2 plurality of

| ongi tudi nal |y adj acent roVRORCQIEANIAGABD BAXINTINGVer se bul kheads. The
-upper ends of the |ongitudinal bul kheads and hull sidewalls, with

associ ated structure, provide P33geCARGOMPEDEft wal kways of the deck of
20 the vessel, and the upper ends of the transverse bul kheads provide port
-starboard wal kways of the deck. The bottons of the individual holds are
formed bysrespective portions of the upper surfaces of the inner side of
the bottomof the hull. Portions of the sidewalls of individual holds,

whet her forned by vessel hull sidewall) sides of |ongitudinal bul kheads or
sides of 25 transverse bul kheads are generally vertical, but nay have

sl oped, bevel ed or curved regions. The holds typically are open at the top

t hroughout an area whi ch RS cIEEREDND OF m&lmﬂ arge as their maxi num

cross-sectional area These openings generally referred to as hatches are
normal |y closed during ' SUBSTnl >TE SHEET ( RULE 2f) WO 001 15491 0 5
MAR 2005 PC7YUS99/ 16723 transportation. storage and waiting periods, by
openabl e 'fat ch covers. Hatch covers may be designed to be physically lifted

out of position A% @gﬁ%}(ﬂulk%&ﬁtepislﬁeshf&?@eﬁeésé é%ggigga%ur Aehifie plLe Of

position. A typic cargo vesse transporting a fl owabl e
or punpabl e ammjorpdrtion of itheust the sddbddyaofywiichy tths inetisal eolupdbongdey nat eri al
but for the confin hol d. er, soneti nmes E)oxes, bags, druns,

cont ai ners aby thg ﬁgéwgfkc‘;@agpﬁ@"@émlstﬂg‘t&%ﬁﬂm? pplyahtyof sa@Bped in a

19911 4280, Bl Bl i QB By pdnCer 00 vesse!

doubl e- hyb| ednd 1ength, st caRgcholdicdhrearipet iroomol)r raoad sidecby-sideicaldmns

single-hull eg)'(tending lengthwise of the vessel and separated by longitudinal bulkheads,
and a plurality of longitudinally adjacent rows and separated by transverse
bulkheads. The upper ends of the longitudinal bulkheads and hull sidewalls,
with associated structure, provide respective fore-aft walkways of the deck of

20 the vessel, and the upper ends of the transverse bulkheads provide port-
starboard walkways of the deck. The bottoms of the individual holds are
formed by respective portions of the upper surfaces of the inner side of the
bottom of the hull. Portions of the sidewalls of individual holds, whether
formed by vessel hull sidewall, sides of longitudinal bulkheads or sides of

25  transverse bulkheads are generally vertical, but may have sloped, beveled or
curved regions. The holds typically are open at the top throughout an area

which is, at most, substantially large as their maximum cross-sectional area.

These openings, generally referred to as hatches, are normally closed during
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The walls of each side, the bottomand the top of a bulls cargo ﬁgh@Rz
typically are nade of steel plate, welded at edges and intersect X mﬁe
cinternal waYPOUlMPhces of a bulk cargo hold are subjected t 8CAHUSPELYE 15
some of the same stressful environnental conditions as is the outer surface
of the vessel hull. In fact, due to the reactive or corrosive nature of
sone bulk materials transported, e.g., rock salt, and the confined space,
the environnmental stress on the wall surfaces of a bulk cargo hold can

cause surface i t] a!iﬁ{- i J d by the
exterior of t ﬁ%ﬁ&\ﬁfg gf)ﬁﬁtﬁ?ﬁ@%}g é’f@%&%’%’?ﬂ’ tﬂltihg)nﬂ:g %%}ﬁ%%F% ﬁgﬁglconom C
life of the caogaswayieldesped@riphgsitdllyilifted @tlof RiBRIoN as it &t @r nal

surfaces of each bulk cargo hold are best cleaned and coated when the
vessel is newpe folded,emedrerroled ewtl afyposiien.eaned and recoated. It is

possi bl e, when fabr,cati new bul k. car vessel. ta,clean and 25 coat at
| east some of the pi}@pécgpﬁﬁgtcaﬁowpsspgsqug(gbgeqqugngéﬁ}cgva?p?e Phe hull and
hol ds priog tguiphsle QGme%it?p@ﬁﬁﬁltEJQQ@Mﬂ?rcoﬁtgingfs%‘{gg&akﬁl% hEERAH Ve val | s,
and then, after welding, to nore sinply clean or réclean-and coat or recoat
the areas at é&rdhéocondares nfjthetieldvdicleeles samstiméhboxes,itmgs, dvams,i cul arl y
attractive 2 SUBSTTf UTE §|HEET (RULE é-tG) 0 5 MAR 2003 PCT/ US99/ 16723 style
of work if thEORBRErSHIAQEIER fackaging sepfines the Gommedityheing sippeddnaxy ) coati ng
whet her appl i b &1;39 i .'tﬂkglr = However, in many

i nst ances, thgglr%?ﬁd waﬁﬁ&l}regg{iags, leigﬁ? l@é’lbgglsdél hul | exterior surfaces,

of a new vessel beiAnbulkuearngb, vessebmay basiagicdntled dadwhoatdoulsikshulledif t er
cuffing, welding, bolting and installation of at |east sonme fittings have

g |
been condd@t ediropghoybios parially dovlde-hulled derdastapcesdpubleRafomadl pattgr e, and in
ship repair a . r.nj e,hl-ﬂﬁ , 1t has heretofore been a comopn practice to
cl ean and coa?eq{légéﬁgﬁﬁwa Fétsd'(a termwhich is used herein to include
si dewal | s whet her The wallo¥f e sie, thélbotisiraha €iestop bpa Bulkuwdigvholdul khead
surfaces, transverse bul khead surfaces, the top sides of hull bottomwalls

and the under Sipiredly gre madeof seq) plats, welded shedass eadintersactighhig t enporari | y
erected in the hol I I . f .a nobile
"cherry picker" tyg"e’eg'?g’i‘%g‘%lé%ﬁﬁ&%‘ﬁ%%%??‘?@ﬁ&e@?%ﬁ’?‘%ﬁ?ﬂe hol d. 15
Surface chganidife bfhecamnet ytréssfinendonneneil bonditicnzas i the opet tirficesf of an
abrasive material ("grit") against the surface which is to be cleaned. In
sone i nst ancethe vepsel galﬂ-t Incflagts dug to the mRartjveqycaresive pature A semedulk: onpr essed
air, issuing d f i . k surface
By’ & human opSASPiR tfhsh R, Bk ol st el GOEHIRB ML Hle Bhuifoliotin | UCLR
In other 20 i nedsanf¢ite whihsurfices bbd bilk @higb helll camrckese suffece det@riveation i cal |y or
gravity-fed centrifugal inpeller the outlet opening of which they direct
agai nst the watrkersaer micthanis experiensed by the extarior phibgvessehidllnst the surface
to be cl egnedq,i r : ' attack,
princi pal ?6; sgg{;xrgf&?’u@ﬂ%ﬁ%g% e %ﬁxﬁlﬁéﬁ%ggﬁggﬁk% %rs%?&gdaltr{égéglé%%t and what
remai ns from fir goad repdt, ihcinterigl Isifabes af esth fbatld @igdoyold A imsveleanedent since
application. It is an operator's, responsibility_ when abrasive blasting, to
conti nue wor kapdcestedawhencthe vessgl is ews andthenspgriogically geplsaned andt antial |y al |
that is 'bad \7%68"{ gne, but without substantially SUBSTITUTE SEx"T (RUL 26~
0 5 MAR 2003 007715491

It is possible, when fabricating a new bulk cargo vessel, to clean and

25  coat at least some of the plates that will form respective parts of the hull and
holds prior to welding the sheets together to provide the respective walls, and
then, after welding, to more simply clean or reclean and coat or recoat the

areas at and bordering the welded seams. There is a particularly attractive

2
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PCT/ US99/ 16723 eating into what is 'good' . and then noving on, t@Q5tMMa 2003
cl eaning of an adjacent or next region of the surface. The BEERUS9GT3,
therefore, contains not only the material inpelled against the surface, as
affected by the inpact, but also the renoval material, all mxed together.
In sone instances, the work head includes a spent-grit recovery nechani sm
such as an underlying catch basin or funnel and suction line, so that the
abrasive blasting is conducted as_ a clean up-as-you-go operation. |In other
i nstances, t hstWeehworkif thegoppng being pravided tsiigreaquiyefe.£.i "epOXy") heatingper
surface of the kb mwal.l. , ..an Q9 th r.edom nately upwardly facing o
surfaces of S&l&ﬂ%&%ﬁg{#’%&gﬁx%?&hﬁ%ar?%rggg%pt up, vacuuned up or

ot herwi se connect eddweveR) ik flafly Wafaktdidthe MoRIMRAPIfa8ds, iRStRVESEI MM
operators. In sone instances, the grit is made of sharp-grained particles

of refract ory enterier suaface ofa agw Cagsklobeaimgibuiitare clgaied and nomedentirélpst ances, it

is made of hard, sharp fr nts of f.erromagnetic materjal, jncluding bits
or 15 bai 1 § ofttes GtRng el SR be e and e PR obe FastormeiRisks bikgnet | o
conponent of tb@ﬁq&ﬁﬁﬂ&tﬂ@f” separately fromfragnments of coating and ot her
debris is possible, using nmagnetic or el ectromagnetic collectors or
separators. Spent dnbothahalaker ihstandei afisattenkvamenufhcureparidomshipragdis ons
subjected to differing benefaction, disposal and re-use procedures. 20
Coatings fol | @0 FrEwdr hdtchag hereiafprebsen g CopmPN BECHE Wisieapiand coatener al | vy,
t hese are nad z [Woy="! rson in the
trade speaki ng]eﬁﬂl%ﬂfgﬁﬁg&\ﬁgﬁ@ggggﬁhﬁp‘gé?og@d.ua?%g%%lmﬁﬁtg rend in

coatings, 10S peovidedsbyMillcdurfates) lofigitedindl baikheld surfacsd rameissbulRhéda enabl es
and facilitates application, Egr eadi ng and continuity of 25 | ayering, yet

upon conpl et i S¥rases,ithetopgirdes obhell beftars wahs apd be sadersigeseihttcds a ni ni num of
vol atile or ga%&er@gﬁ%g%{;&?%g%/%%éig%%%g gg%fae@féd'i R hton:e pggeg'ﬂ?l?ns\j) t t herefore,

needi ng to be con a or otherw sé a h.

SUBSTI Tt Tt E SkigiplenhéiitbdFord@placediy 2Q/df a4Silbile "eheypickeoBtyBE ot bffePR6,16723 The
stagi ng conventionally used in holds for worker support while conducting

cl eani ng and p#itempergribpewsreddme the heddcal |y i s conventional construction

scaf fol di ng, whi chgincl udes. nany. cl N k, and
pl anki ng. l?n one sg‘ﬁl[s}%ceicse E‘Xﬁ‘&gﬁf‘g‘k? fvte g?oﬁé‘ke)%ﬁ‘@gét&go\%ﬁg?y@:aﬁecause one
set of CO”DOHEB}hsiP@ﬁiaferi@lﬁ(\'Fﬁﬂ') agdigriheeghriate WY isliofeatl€med Cindondeat i ons, in

order to enable work on holds having various |engths, wdths, heights and
physi cal i nt r instagees, thedaricdes are gimplipsraavediia arblash greommgessedrpirdesingri ng, and

vorker oo eI B LS ST oSSl AR gl 0P 1, T £
each set-up apperhtefivhd @WWwedringgiruestivd dotiiigy dnddbreathihf gesrchi dthérdi Ng,
20  instances, the similarly attired worker uses a pneumatically or gravity-fed
centrifugal impeller the outlet opening of which they direct against the work
surface.
As the abrasive grit impacts against the surface to be cleaned, it
abrades away whatever is most vulnerable to its attack, principally scale, rust,
25  caked-on remainder of former cargoes, and what remains from prior coatings
applied, as affected by the environment since application. It is an operator's

responsibility when abrasive blasting, to continue working on a local region of

the surface, until substantially all that is 'bad' is gone, but without substantially

3
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often while carrying heavy equi pnent. Bl asting and coating qugwrﬂ]g}needs

to be assenbl ed and taken gpart, including pneumatic gnd |iqurd-delivery

hoses, andwg) ffigsdc cabling. The copending U S. patent appl pggiisoshdts

Gol dbach, application No. 15 08/802,676, filed February 19, 1997 di scl oses

an apparatus and nethod for cleaning and painting the sidewalls of a cargo

hold of a bulk carrier vessel, using a vertical tower supported on the

floor of the hold for being shifted in a horizontal plane. The tower

supports a vertically novable trolley which, in turn, supports a

hori zont al | y edtinigtiatel what ho'géwilyand dteamyvieg on,wothe gitaaingmfian2djastch i s

ringed by a track. In us the tower, trolley and platformare respectively

posi ti oned an‘H“reé‘f)B"sﬁ“f‘}Q;ﬁéﬂ?m shifting the above-nenti oned conponents, in-

order to position SfdsfaPas hefurd JoiRBRGId: S5y ME kit Blpdiflg ¢ ack which
r,; 1Tntovariro e “hol'd,

neet at a respective corn ous corners o d, at various
hei ghts, so tdainsttedulfate, aOaffedted|byths irhpachibuelss tesremopaimatendl, Il ast 25 -
cl eani ng and pai nt agﬁl icators fromthe resgect_l ve track runs, can clean

and pai nt Svi rnixeditpgeiher. dn sqrpecinstanksacthe svosk headdnelades a spert-gtitbon t he devi ce

[ Tke 5 SUBSTEY A ARt s cocg YRR B DS O SORF B G o |

si dewal |'s of [ihe s@tHH theiBkive BURRhYisl doR@SctEPEs Hélkdn u@-fou-gsONPr essed ai r
and for ventilating the workspace are disclosed. The copenﬁl ng U S. patent
appl i cati on ofpeGationbicotheripghnces theospehiogritdhplydallo. the flberl i.Egkheuary 25,

1997, discloses, in,additiqn, ar tely operahl e.work hea untable to
tracks ext encdiRRGT SHEARS ogmeg:}ohgmd’gﬁﬂgpcfg%eftﬁ? Rredgminately gg\yg%mnpag@gt hat the
human worger s?dgijn ; ] } I O] perati ons
wi t hout n]l(gedissrlllgﬁ ? Eé)sa‘%)fthy I céaﬁd%ﬁg%g%gll’ ?g(ti Sﬁ%gﬁﬁwﬁg%n pﬁgle*n%%rg‘q?fcgchi ne

nozzl es (agaicoahegedby watkepnabrkingi igstpportdofihablesting egeratosn or r ebound
forces due to energetic contact of  the inp and sprayed

| | ed abrasive gri
pai nt agai nst the SHiopeBstancss, dos gt is Wﬂ?&gé@?gm’-‘&@l‘@i@ﬁ@l appears to
descri be a deyj : ' b RO rjal, 1ncluding
a storage re§g§§§?%8t?h?ﬁ%blﬂgst%r?a a%ﬁtﬁy gg?ﬁchiél%argﬁs%ﬁ&ﬁﬁg?i ance for
separ ati ng abnadbeef Isnd)shanpdmgmenits of ferrdnzagnetit sratealal, isclddihg &its appl i ance and
a system of pipes_which connects the _reseryoir, the blasting he and the
appl i ancés. ‘Palls o€ sietle In fegh jagancss.collecting the ZerfapeAERetin EpRponent of t the

subst ance/ grigha rsgdd [ <] Y5al ort, the
subst ance/ gr iSP?@%grsg}%%g] app F%%ggmgéf%g@ na%e(??leegfa Vi aE ?oﬁi‘l@% bl e

transport | i nBingtmagreticor kletroragpnkiia osltectdrPof\sdphrhidr®0 appears to describe a
device for the nmechanical treatnent of the bottogsurfac .of ships in dock,

consi sting of a notienEsRisEn be dractionatedand e yprigisirachg jectfddt and in

whi ch the toqfisfi : ) B&qurédre support arns articul ated
to the tool car rr?%é;ggﬁ?%ggé’?elipg%rlléugpﬁg%ec -Ocodlfo%i ng gi nbal seating for the
sel ect ed 2000l . TheCqatinge fdllowingeciearimgsaare eyydeallyteppliskbybpragiagof t he sel f
cont ai ned device for cleaning and coatin old surfaces in a bulk carrier,

i ncl udi ng nod7encrally, these a5 madg oE MhRL? BeN- BIRFTIe PES%hd net hods

di scl osed in; eﬁg@[} . I i . 08/ 802, 676 and 081 806, 097.
SUMVARY OF Tllﬁ P%@gﬁﬁﬁﬁa@?ﬁo&ﬁf%‘?m& "cargo holds of a bulk
carrier vessel hasTh celeht eamltiaicostihgs)ia o ogeswhickimdludemsahle vellicdeiof, form

the platformtrack of which workers operate sem -automatic hlasting
machi nes t hatmediumvhish erpblgsiand facilitpies appli¢ationwpreading gndicgptipwpholy essel

2 T o B AN S ICHET b LSO R HROHI B Stherldf o P! U

and a transporter oups o ng systems are
served by onngi@fkuidf veRiil GE&AE SompbwflsMafidtié enescasd e thy afid@agi ng in

bl asting are served by recycling shot blast units which recycle_ and supply
an abrasi ve, tharefore. alsbding teekd cantrdned, Bbatedysompusted Hr ofliepwise dealt with. ¢l eaned
surfaces can be painted fromthe platforns. 6 0 5 MAR 2003 BRI EF
DESCRI PTI ON OF THE DRAW NGS The principles of the invention will be further
di scussed with reference to the drawi ngs wherein (a) preferred enbodi nent
is shown. The specifics illustrated in4he drawings are intended to
exenplify, rasher than limt, aspects of the invention as defined in the
claims. Figure 1 is a schematic top plan view of a bulk carrier vessel
havi ng seven hol ds, six of which are shown having self contained staging
nmodul es
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received therein, and three of which are shown havi ng shot - bl a@ﬁﬁlﬂ&pmcuum
nodul es received therein: Figure 2 is a schematic side elevati of
the vessel YW@9P3%48H in Figure 1, with part of the near sideb&l/VS¥N6i28e hul |
and the near sidewalls of the cargo holds broken away to show t he self

cont ai ned stagi ng nodul es and shot blast and vacuum nodul es; Figure 3 is a
transverse vertical cross-sectional viewon |[ine 3-3 of Figure 1; Figure 4
is a transverse vertical cross-sectional view on line 4-4 of Figure 1;
Figures S-7 are |larger,scale vertical cross-sectional views .of a typical

hol d of the vessel ,ﬁgégagg&ﬁo{}‘éﬁwogﬁg'vﬁsﬁ%"%1 04‘% T OBHCLPHea™ S hélﬁl ng nodul e as
nmoved by its goR@®Lihh BRakin@BSPPAARg SRERRES, tyRtAllylifcchvehiial P position, a
‘port position and a starboard position; Figure 8 is a perspective view of
the sel f cont @onsnictomspiaffgldimg) whech(isclpgesmany moduldrisectiohsef ng, on its
jacking feet, the supporting transporter, not being illustrated in this
view) : Figure fgmewo @8#\8#&%"8' ?‘bﬁb‘&pﬁe&W it ISR YRS B Wss|spch-#8giBg.ned st agi ng

dule; Fi 85s ' cLi | Vi
Tospect i vely SeTroan o GribenkR PRI LA b MEET ERA%ERREL 7% L%,
- 0 5 MAR 20030oMbirafiors #0drd6iG ehlO v/ tBhdld ghuvixgg it leagths fwidgigent ary top

pl an views of the self contained staging nodul e, show ng one shot bl ast
nozzl e respechrigBisand physi¢al intrusioas.r Hewevgr, set-4p pid fepr-dowm agdimend an

i nternedi ate Ltlon; i 1 re f ' .evati onal views
of the self 58§%‘J'r11] ai é}@a‘gé‘t% gﬁg;e?%g%%cféf%n%&%%g%ﬂ%bﬁﬁeg g‘ﬁ%{lﬁ%ﬁéﬁgﬁozzl e arned
maxi nmal |y dowayappilsy pagts nfdr@hatelyeadiilts @n hdtpdentsamt egjusurARL; @adhfshift bower W ng
tank portion of a hold sidewall, ainmed nmaxi nal % upwards, e.g. for cleaning

the slant & sworkaed each set-upandrtearidoyntinvdvesoraimbaring omthesraffldinginal | |, and
ai med horizontally,..e.q. .for cleanin ertically oriented portion of a
hol d si devial | ONPRPEIIE G ghey SavipRRRT JHEtirg g roaie liment Boech o' 2 s ¢
contai ned st agj beasIBiible® and-ialibl ﬁ)ahgidcﬁldﬁxgsﬁﬁiﬁnﬁ{ié\iﬁd li?ﬁaJdeWéi’yV of the
transporter; Figure 20 is an end el evational view of the transporter;

Figure 21 is hosgscandelestric¢abling. vi ew of a shot-blast and vacuum
The copending U.S. patent application of Goldbach, application No.
15 08/802,676, filed February 19, 1997 discloses an apparatus and method for

-

cleaning and painting the sidewalls of a cargo hold of a bulk carrier vessel,
using a vertical tower supported on the floor of the hold for being shifted in a
horizontal plane. The tower supports a vertically movable trolley which, in
turn, supports a horizontally shiftable, hollow rectangular, work platform
20  whichis ringed by a track. In use, the tower, trolley and platform are
. respectively positioned and repositioned, by shifting the above-mentioned
components, in order to position and reposition a respective two runs of the
track which meet at a respective corner, into various corners of the hold, at
various heights, so that a worker, or a plurality of workers, operating blast
25  cleaning and paint applicators from the respective track runs, can clean and
paint virtually all of the sidewalls of the hold, whereupon the device can be

lifted from the hold and lowered into another hold for performing like
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15 nodul e; Figure 22 is a front el evational view of the shot-bl @% MA?%M

vacuum nodul e; Figures 23-26 are schematic top plan views of th

| evel s of the shot-blast and 'vacuum nodul e, these views show ng

successi vely | ower Iev s, 20 of the podule shown in Figures 12 and 13

Figure 27 is %Peﬁ“ﬁﬁ%r%‘h SWCYV Sf?ﬁ‘B%OQ)?Té\ﬁ]%fS‘%mé’ Knes §@ exdfs PEPGUre 1, showi ng
ar,ran rrent re,28 is a transverse

| d
\?_e\rlt(:ainzzial agleg'?ﬁ %ﬁﬁ S(S: %vew:f)ifagmglahet% %g%ﬁe%ﬁfé\ﬁ?$g t he arrangement of
Figure 27, toget hel"he‘@oh%gﬁgsﬂlsf Pzﬁ&ﬂtaﬁ}ygb%ﬁgj?&a@bl'agacg%}:gﬂfgﬂ{lgn Riyd a

shot - bl ast and vacuum ure a Srde-el evati onal

vi ew of the \VEB/806l0807] ﬁlradasldumrmr EFFOlisE186eK, ﬁraH@qﬂG@rﬁQ@'Enotél SUBSTI TUTE
SHEET (RULE 26) 0 5 M~ R 2003 WD 00/ 15491 PCT/ US99/ 16723 Fi gures 30- 35

are detail w@mbkﬁqudheftd(rmlm@le tﬂrtraﬁhntxtatdlmmgon@@nassdamilse@n]mss in
regard to th cted to cleanln oatin Fi gure 32 being
a fragnmentar W‘ggé’?alfg S%\}ﬁag\}\;l‘ al“n‘@wé?rsﬁnﬁﬁ |‘@B‘?’t§’r§'imgghq:l gure 33 being
a fragment ar y;Sambia@R3hin¥h e?zﬂo'n‘s h Figure 34
being a fragnent ar%y sgc]tnl ogﬁ V]I ewa@n&ﬁlrﬁgd]g%y@eg,g’?gll—?é%e § Figure 36 is
a schematic dieagingmmadpaintieg mhdnn@rﬁozahs)(agammrgramhuweﬂtveexgbtrantdhe shot

bl asting portiaon of the sy tem Figure 37 is_a schematic diagramof the air
supply for a 28HBSIEACLER Onigboynd forcss ﬁ‘i’f’g‘ere@e’%“q contackehidgdmpelien agram of the

control syst I Fighre.39 is a
schemati c di gg}ragl% 5?@@ Sﬁmagg@?%p%tqug{ or qd%jlhc?g}\]tgé?%e st agi ng nodul e;
and Figure 40NLSA49101119agra ﬁ@aﬁﬁto@eﬁﬁb@ddbﬁcéﬁ&bfh’sw figfaeae/ihoaidung t he

vessel 19 aRHalifdWdehgla 6 plrebdifoin il MedhatsriANsb ERing 0@ antaBplidtce fent
. inventio aBE:J( ErE&d Ih@&laﬁulg{xﬁ!xt@ﬁéle&’ﬁﬁ %}15&@%@5 syflémiopvention is

describ f H S tht t CORhL Bdide: 9.
pei nt 1 ng T s §a § %V R G o tAVi NG 23, 410
square ng Osea%le C

%gp ra 1n§%pp11ance being connected, via a flexible
transport hne to the ﬁlter appliance.

EP-A-0141120 appears to describe a device for the mechanical treatment of the
bottom surface of ships in dock, consisting of a mobile tool carrier having pivotal support
arms and in which the tool is coupled to the support arms, the support arms articulated to
the tool carrier and possessing a quick-coupling gimbal seating for the selected tool.

The present invention extends the usefulness of the self-contained
device for cleaning and coating hold surfaces in a bulk carrier, including
modifications to and elaborations upon the apparatus and methods disclosed in

' Goldbach et al applications Nos. 08/802,676 and 08/806,097.

SUMMARY OF THE INVENTION

Each of a plurality of cargo holds of a bulk carrier vessel has a self-
contained staging system lowered into it, form the platform track of which
workers operate semi-automatic blasting machines that are mounted onto the
platform. The set-up for each vessel also includes for each hold a ventilation
unit provided on a hatch plug, and a transporter for the staging system.
Groups of staging systems are served by on-deck air compressors. Staging
systems actually engaging in blasting are served by recycling shot blast units
which recycle and supply an abrasive, preferably stéel shot. Following blast

cleaning, the cleaned surfaces can be painted from the platforms.
6



It is projected that this operation, when using a full shipset of equipnent
provided in accordance with principles of the present inventi onop%ﬂ%ﬁ:‘ng
'and coating can be acconplished within nine working days, using

50-wor ker crews, each working twelve-hour shifts, and including washing the
*hol ds prior 25 to commenci ng bl asting, perform ng comrercial-quality
surface preparation, a 1 td I whi ch i ncl udes

appl yi ng one coat of pgﬁﬁﬂ@r@&%@‘{@gtfﬁg)ﬁm@ coat. 9 SUBST1ME
SHE> ' T (RULE 26) 0 5 MAR 2D03 WO 00/ 15A91 PCT/ US99/ 16723 One shi pset of
equi prent for cl eadiemgnainies eHRe inngntipe whlibk fustier disqustedvgeh KETerRce in t he

ctag ng modarele ETReERppee bl et e Renp Bet by, | oM 2 "o
LT anspor ter s iR ih Rkhidids SLAeRleass ekkbfiy, rAHEORR BRBObsrRbst hi 1y

sem- ' , 5 automatic open asting machines I's provided instal lation

on the stagi nftheddudmion ad¢@ed inhleeimmnsat i ons of the nethod descri bed bel ow
can use nore, or fewer of the various conponents, and be used for working
on various sizes &igweddwss schemptici@nipdanoviewiofrpbelieatrien yessplhayingani ng and

coating nethod described.o,bel ow,usi t he ui pment. descriped bel ow
requires the S?Yfpﬁ'iogc{ff ﬁéiog?”hbc P eaﬁhﬁ“?g%\yinéégﬁ%ﬁf“gw,ed PRELE] (ifg'%s .

i npl ement at | @gbeivied tITEM] HRANRY of WRicHRIPIRMG HDRE ShéthiRasTRAD Ostulutn bei ng
performed. Typically, the needed shipyard services include: crane and

ri ggi ng servinssulese¢aspvred theatinpower (typically 6300 kva @

380v/ SChz/ | 3- phas and steam (typically 12.090 [ hr 39 /m2). 15 In
Figures 1-7, a buﬁg_ué% &P VSQE@FC %@e &gvﬁéﬂg]c‘{’%”_&f)fﬁ'g\yff‘%%e?ﬁfgfcm‘u and a
deck 14, threughe WkEpat Bf tHE 8bdr el Of hel il dnBIhAREE sideRhiEd sidnseven)

hat ch openi ngs” 16 provide access to respective cargo holds 18 having

| ongi t udi nal caigdbwkslslbsok20 awaylta shamsthe sgé cimthinbd stelging nioslulkg and shathe i nst ance

depicted, the wall.s 22 are substantially vertical, and the walls 20 have
subst ant i al | 5169%4"6%%3%81088%

ral portions 24 which are | ocated between

sl opi ng upper andf|R¥es isRPkdnseirse verica? Sroska&dtionalviewh Uh 1iB€8-3'¢s a general ly
hori zontal deck, floor or bottomwall 30 (which usually is the upper wall

of an under | ¥igwee tiank, now shown). In Figure 2, the holds are shown

nunbered from1l tg. 7 rombowto 2 tern. ln_ FEigur o Sl et -ups of
equi prent for pr agﬁméei%bsﬁtﬁaéns‘(eﬁ%ee‘ﬁ?ﬁ% °‘§P§'5%%‘8\?\§"?§Y§Pége?'a‘%?ﬁe cargo hol ds
as follows: Bguee I, none; hold 2, set-up #6; _ hold 3, set-up #3; hold 4,
set-up #5; hold 5, set-up #2; hold 6, set-up #4; and hold 7, set-up # 1. ~o
SUBSTNTf E SHEET ( R8uEesSe) are larger scale vertical cross-sectional views of a typical

hold of the vessel, respectively showing a self-contained staging module as
moved by its supporting transporter respectively to a midship position, a port
position and a starboard position;

Figure 8 is a perspective view of the self-contained staging module
(supported in this showing, on its jacking feet, the supporting transporter not
being illustrated in this view);

Figure 9 is a schematic top pian view of the self-contained staging
module;

Figures 10 and 11 are fragmentary vertical cross-sectional views

respectively on lines 10-10 and 11-11 of Figure 9;

SUBSTITUTE SHEET (RULE 2€)



WO 00/ 15491 ~ 5 MAR ~~~~ PCT/US99/1 A schedul e for cleaning and coating the
holds 1-7 is shown in Figure 40. Inasnuch as the schedul e i ndi caflésMAR 2003
repetiti onwafoostsegls i n a cascadi ng progression, this detailRCI/tge906128t i on
includes information for selected practices, as representative of a full
set. At the first three holds to be coated (set-ups #1-3), respective
transporters 32 (Figures 18-20), self contained stagi ng nodul es 34 (Figures
517) and shot-blast units 36 (Figures 21-26) are placed inside the
respective holds, and respective ventilation set-ups 3 8 and air
conpressors 40 (Fi §iguses 127145y fragmentany dopyplan yiewhe! theteli-qoptaiidacent to each
respective hatch openjng .10 .16. Set- #4-6 are provided,wth transporters
55 Peel 1 cont Srétes Tl SEiBR ancdouRd ol s alieBringdiny kgl ThE T oS,
transporters 3B/ &teldRaadd b mddrmedigtePosition; | ocating the equipment in the
respective holds.” As shows best in Figures 1 and 2, and can be understood
from Figure 15 40, Fimesulds] Zarg figgmensary sideredparional wdwshofabe salfes #4-6 (in a
progression 1, 4, 2, 5,, 3, 6%5 i.n order to reduce the ncﬁed fo

equi pment “handint#iged gpgiag madhlegshoving %F%?ﬁ‘@? Rlastapzgle FERFLBAXIPRYEY s ral | est

hol d, which u L L : t. Each
set-up is con%@%%&k’zetﬁ'% t {lg%m%fg% :S-}‘E}ﬁ?d E%f{dﬁé?qag‘?@g‘gﬁqﬁ‘%ﬁm&é‘z 4o
i mredi atel y, emchelduidesal] aied ntaginmadly aghwardss e gu esrcieaning whe Harited conpl et ed.

By preference, each self contained staging nodule 34 is equipped with five
seni - aut onat | Yrkese of pp ugmqrﬁgngwﬁehpw@gnnﬁagpldgﬂd@salhznc!:_mme in order to avoid

or of or ence, ARAPATKCEEdoT SRebE PSP Re RubRofA ARy R Vor o

cranes (n@t shown)Fightd B8 istahiep plah viedl offd @afRPBRES fol HeclPBdntaifédne service
required is for the relocations and renoval s indicated in Figure 40. The
transporters staging modyleh used for noving a respective self contained

stagi ng nodul e 34 and espective.recycling,shot-blast unit 36 to

SUGST( 111 TE SHEET (HUIE S5 p e oL XY Soe spimdreR: ['ocati ons wi t hin
the respective carpguhodrishf enB¥lePitRhel COWRS thd'@akspareporters 32 are

di esel -hydraulic powered (at 44), with lift cylinders 46 and planetary
hydraul i cal |y dri ViEiguredd] id atsideesleva@onal vigw ¢of aghasrblastandevciem provi di ng

| oadi ngs 13” t he lﬁo_ttom wall 30, i.e. on the ship tank top, that remain safe
when 5 a Praf@®Pfer is lifting the heaviest component (usually a fully

| oaded recycling ShPhrebizaistaﬂﬁm Eleviftional MW Gthe/shobdidst Addavaem@nt er 32 has a

seventy netric ton [ifting capacity and wei ghs twenty netric tons.
module;

Figures 23-26 are schematic top plan views of the four levels of the
shot-blast and vacuum module, these views showing successively lower levels
20  of the module shown in Figures 12 and 13
Figure 27 is a fragmentary top plan view of the vessel of Figure 1,
showing a ventilation and compressor deck arrangement;
Figure 28 is a transverse vertical sectional view of a hold of the vessel
showing the arrangement of Figure 27, together with a self-contained staging
25 module and a shot-blast and vacuum module;
Figure 29 is a fragmentary side-elevational view of the ventilation and

compressor deck arrangement;

SUBSTITUTE SHEET (RULE 26)



For shifting the self contained staging nodule 34 and recycling Shﬁ’ST"fﬂ%U\’!
unit fromplace to place on the bottomwall 30 of a respective hole 18, a 1
0 transportWP A4 a vertically retracted condition, is rBRTHEIERhe
item needing to be noved, vertically extended to |ift the unit, run to the
i ntended new position of unit, and vertically retracted so that the item
cones to rest at its new position on the bottomwall. The transporter 32 is
sufficiently multidirectionally nobile that it can place a unit in any

desi r ed ition 15..(j i bility of shifti ti | f
cont i ned st agi ng TS a5 PRl AREPS 2 tekK elle rbestielhe gl or ner s of
hol d). The selaixdfégfhtsmmgmatt@memgldn&mg sfﬁlbj%ﬂteﬁ% cl@hﬁﬁ%‘grlﬂﬁccﬁﬂﬁg,coat' ng the

hol d surfaces 20-2% is sufficiently sma in horizo cross-secti onal

outline that iRigwalibeingmafeagmbntany sectjbndl veevsomlihe32-3heaf Eiguretlo and rai sed

out of a hold of tgg_béo | east acconmmmdati ng vesse] ¥\€j ch it is expected
| L

to be used, yére¥§ Ingrf irsgmeatage sscHonad vieypen bpe %iifgge 1gute Yrand out | i ne,

and extenskbi Igd: r -k al.f,21¢can reach all
of the int gr n&élﬁf&&%ﬁg%ﬁﬁ%@?g Y}?#g%kg‘i%ﬁ)\r}ﬁ%m%%B%yetﬂén f our noves
of the device (i.e.Figurs36 i fschbmutic diagragy of thé flowef BidtBir addwasitdfr wor ds,

its width (includi ng extensibility) preferably is 25 sonewhat greater than
hal f the port k& $hobBlesdngporterpighe sYstamie wi dest hold in which it will be

used, and its depth:(.l I Lensi Dl ] DI R mewhat
greater than half ?ﬁéﬁr%?\g%g%fnﬁgﬁgc %’?’%@Ws‘%%ﬁg%lgsﬁ*)gﬁgﬁégét?blﬁsgl d (in the
bowto-stern dogdetion of the vessel) in which it will be used. The height
12 SUBSTff Uf E SHF~T ( RULE 26) WO 00/ 15491 0 5 MAR 2003 PCT/ US99/ 16723

(i ncl udi nd® exchangdagire 38 ys schemeiis disgremi afribg conteol aysiam foriaselfuf f i ci ent |y
great to perm’g V\pggﬁ{?s.to [ iu;h t he upper extents of the sidewalls, to
clean and coaf®¥A%® EPEEYF the hatch cover or hatch covers, if
desired, and yet sWidiréB9id cheMatid dibGaResthd pd i@ shatmfoLP¥Q-S) to be
closed as cleaning and coating proceeds, in order to confine the airspace
wi thi n whi ch eontaimed staging 6, ad oper ati ons are bei ng conduct ed, thereby
facilitating air quality,managenent. The self contained stagin dule 34
i s shown i ncl udi ngﬁ%’rr%éo i %?gr%r%(?ﬁgﬂ?dé’?e ttqéﬁgwpggnqsg?%nggﬁxe %Sg%ir 50
havi ng | eyel i BFigucKusifg tiRippadtudnd netHRAT thedpré&dnt invehtidd, ol | ey 54 which
is supported on the vertical tower and subject to to being raised and

| onered and stationed at any desired height on the vertical tower, and a
horizontal trolley 56 which is rtical trolley 54 and
subj ect to being centered and Bﬁﬁ%@%{#ﬁ?ﬁt ed (typically maximally
to starboard and naxpreéfired ehdoigieht oftht hvkeation edeedHibedtertyidfg ad T | Overed

into the hold at ninety degrees about a vertical axis to the orientation
depi cted, 15 epexample ths deaping andegatig Gerge PRGHnZLYfithe seveahplds of anst ead,

i mal | ' | Th ' ferably i
T our- o) e BDIRASr G btad 34 o MG Plerd ol P HBR Bt BT '
t ubul ar ones) ItiopicfstiedvhitBi dgEraﬁbmaﬁwn&%i@wﬂﬂmmet PRg@ipAent i N two or

a

more nodul es which are stackably connected (in 20 order to provide for
wor ki ng i n hopryidsd macpqprqiﬁgxchmtéﬂmp.cxpm@f\mﬂrpmmt invenken, Steaping@ad abl y i s

t lar ip pl d el evatian. . for . Le, ,13-19 net hi,gh, 8-12
meters w de aRtftSENEs o ERERIe ke iy BORPE VTR TP e shi p)

in feet, thesgreisdath Wafkidp FREISE-ABS: dhifes, 48d ﬁﬁlﬁcﬁﬁ%wbﬁﬁhg thdhoftfz priget W de
and 10 feet deep. 25 The vertical tower 50, when being shifted, is

suppor t ed2at toteonbasnsing blastingt pefarming cdnemercialejuelityswnfacoproparatien;at ed above
e o o e S ingt GFB Sbiriod HANRRARELbA R belcd oPPE 20T € 1O

primer, a stripe coat and a finish coat.
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13 SUBSTI TUTE SHEEP ( RULE 26) 0 5 MAR 2003 ~~V W/ 1JY71 PCT/ U\?@%%@ﬁ
the entire nodule 34) to be horizontally shifted, at least int y
or t hogonal VP pEEHPons (w dt hwi se and | engt hwi se of the shi pPCTRASSN6/Bunt ed
to the vertical tower 50 at or near its base (i.e., on the | ower section,
if the tower is provided as stackable nodules) is a full conpl enent of
supply and support systens (not shown), typically including an el ectrical
distribution system and distributing piping for conpressed air, breathing

air, abrasive grit i . ectrical r y..cabling and

di stribution pipingnggﬂgﬁﬁo?%%ﬂ%ﬂﬁ%ﬁgd%%?§&g%g@§%%'3$€8§%§?g#g, to the
vicinity of weepehols,lihehe®ebR uhder diScus8by,iifGudes 28R Gondgdnkist ance where
the tower 1 o is constructed of nodul ar sections, the supply cabling and

di stribution gkseifigopainte staping madoles,céx voniteion@ng airficeatraeid sesps, y made- up
and taken apart at the interfaces of e sections. And the nodul ar sections _
are made to h3yAraBSROFIELS, {;’é?etrF%yéﬁP%gl?Pé&Igish‘H}“Se&?W@PIVBF’H‘{}éhlrg)’ S§B¥ar at ed
mechani cal ¢ co : o f ' EOEM .

conpl errentsar yﬁ{igx%g{r?é g&g{lﬁlﬁéﬁﬁegh%{ﬁf ?}gdrﬁ&heg f‘;ogirﬁktg?astﬁn SO %’ﬁsetaé g%sgtg acki ng,

de- st acki ng, modules.f Othegimapiembmasions f tHeymethaddescsbedadsefow eanasonpl i sh if a
crane having sufficient capacity to lift a whole nodule 34 is unavail able.
Locki ng t oget Were, 8F fower ghtheivedoussnmpopenisiand be niaddat Woring eayRBeMSDdul e
sections can gg sQ{leL‘;ngd’ for providing added assurance agai nst parti al
separation an it ng of an upper nodul e section 20 when the vertical
trolley is relati veladditicahinplehentigahe cleiiindaid coatih@inetticd dedyribed el ativel y
extrenmel y extended, and heavy workers and equi pnent are supported on the
hori zont al0 t reglowysing|tha ¢quénment describeshbelpw requines thglfurmishing oF gertafire verti cal

tower 50 is provided .as .stacked dul e..sections, .kt Jds.currently preferred
that the dev|ieEiotr SueR, ifjp JR aPRIERGER S0 Tfeer bl b BV e sl Mo,
nanely a | owethe sfiddas being lpedbmeedt B phaRe, taé nédded Gpyiraabriceser 50, supply
and support systens including |ower portions of the electrical cables and
pi pes, and arningpgercransand siggngrservicesrlegtriead pawer @ypicadly G390devad@ct i on) of

the verti cal 5Q, ,the vertical t.rall a Iosil hani sm 58 for
the 14 SUBSTI *@%ﬁé@&*ﬁﬁﬁé@é}em @gcﬂbﬁé@@%@%@% CT/ US99/ 16723
vertical {srolley SghFifltes 0o b BOMicAtgolvedd 8 idbpiciéd, BViAR i MM 124ndact i on
mechani smfor the horizontal troll ey, and upper portions of the electrical

cabl es and pigpdask 18ythpougherkiclva plurality of Gotthe ipstanati depictes saven) kadddi i ng and
grit, air and 5 coatin L pin xtends. fromth e..un thro t he inside
of the verti c%ﬂe“’tng@\iﬁ pgﬁ}‘)‘iegacic%é%? SPPERVE ﬁattggbgﬁl(gﬁ?}azqqgggpgx& ctors for

easily and  gsjdewalls 20 and transverse bulkhead walls 22. In the instance depicted, the

walls 22 are substantially vertical, and the walls 20 have substantially vertical
20  central portions 24 which are located between sloping upper and lower
portions 26, 28. Each hold further has a generally horizontal deck, floor or
bottom wall 30 (which usually is the upper wall of an underlying tank, now
shown).
In Figure 2, the holds are shown numbered from 1 to 7, from bow to
25 stern. In Figure 1, six set-ups of equipment for practicing the invention are
shown related to the cargo holds as follows: hold 1, none; hold 2, set-up #6;
hold 3, set-up #3; hold 4, set-up #5; hold 5. set-up #2; hold 6. set-up #4; and
hold 7, set-up #1.

SUBSTITUTE SHEET (RULE 26)



di sconnect abl y maki ng-up and breaki ng-down connections) at periodic
intervals, such as each 2.5 neters (in feet, each 8 feet). aﬂﬁmmnggnce
two | adderwo(ooas4amshown) extend the full height of the | o \RETVUSM wer
50, provided on the fore and aft sides of the tower framework (which is
only rudinmentarily shown in the drawi ngs), conplete with a safety cage
around t he envel ope of novenent of a clinbing user. In any event, the
vertical tower is constructed, assenbled and supported to be stable and

free-standi ng even e ori.zontal troll isj.n 15 an extrene position
b 7ol Ty | ooded A Syl s e gidtegtiae SlighT L shovE maieyrs o a
rectangul ar p [ - seengt h steel
.menbers bol teﬁi ghﬁ)ﬁh\%gl eﬁﬁécﬁlﬁ%wﬁ{ecgﬁg Zﬂ’%ﬁ%@%@é “F%ggbtcﬁ&el&g having rol |l er
el ements 60 arpgregsish, tisls datbiléddgksrigivgageluded ifomhdtion fuesdéotal el ements of

the vertical tower 20 50. The vertical trolley 54 can be |owered onto and
Irifted of f ofpradiises gp&gpresqntative efipefullset i cal tower 50, shoul d the need

i se. The hoi st i sm 58 | ocat i | d t
Systens of the bads B AR P hdR e o iRl G RBsNRDLY, 50 SorPi
over and be &%@ﬁﬁﬁe@ﬁl@(ﬁ%ﬁl@s VDY, séndomthintdQagisy odales BA\EiguRe 5- 25 The

rollers 60 of the vertical trolley preferably Tnclude internal rollers, .
as wel | as ext7pendshat-bldstusits 36r(Fignesr2 1a2f) aropleceddngide thgirespedtiveour cor ners
of the tower, in order tq accommpdate t rt-starboar d forward-aft
forces ° whi c,l}?lkgf'r%“ B%‘i"f‘@?lE‘EH‘T““:[@“@&WR?EEFB‘%’HCFOB@f?é?ﬁ?gﬁo?ﬁlﬁ)‘éesar ound on
Uhe 15 SUBSTLES StREdesdoigtl bn 8R)deck 94 S8R R003h respeotive Halctropers

PCTI US99/ 167Ziﬁd§vi ce, and the [‘)%Weredl trucks o%espﬁcewtcr gnsggﬁngﬁ 32, the
hoi st 58 @nd IorJeropt #4-6taroproeided withrisnsportees 323 s¢lf-oontained stagimge oper at ed.
The choi ce of whi ch%Aof t he .sybs steng serving the nodule 34 to operate

usi ng conpr eSBIES ,a";SloV§§P‘8P9n¥ﬁ}ﬁ’rp Bic power, or electrical power can be
vari ed dependi ng Ofeliff o Sd it AH 2 EfBotaFina itk ithéRiid i ties. For
i nstance, the notor ef or gé%r%h\?\nj ncﬁ%%r tl € cgbl es whingh su% iort tl+1e verti cal

troll ey fromthéeespeziise holdshani sm could be an electrical notor, an

air-operated notor, or a hydraylic npto The horizontal , froll.ey 56 |ikew se
R o i

is a rectangul ar f“?‘%ﬁ?@%rbﬁ‘“f‘%ﬁb!_}g"é‘?ﬁleﬂ‘ sipe rsﬁ?‘_bdn ep h

structurals stgeleeheIPRlRe jdidrsiersed WRRPE &ils -6!([}fa PRiatdsidh 10 4,91, Isey 54 for
bi di rectional roeil ng or sflofl ng movenent I n a horizontal pfane between a
neutral posi t3,6) if fidgutoereSiceahein¢addonppopmen-hendlingrectyeen holdns (Fi gures 6

and 7), by a suitable extepsion-retractio ste not sh ich may be
a rack and gear; iﬂéiﬂ’i‘”éﬁ B’iﬂF‘éﬁ?kgle;s 8?‘21??‘?:&’51‘? ngh%r‘s%%gméfvaqcal ly

oper at ed ext eﬁﬁiigggﬁgm%ggh@asgyl inders or the like) provided (like the
vertical trolley 54) with suitable nmeans for locking the trolley 56 in any

achi eved posi t i on,Eadksgitpeisicompletaly outfittad supywh.ysol eyorkrcan coromenes | ur e of
t he

20 immediately, and equipment can be moved in sequence as work is completed.
By preference, each self-contained staging module 34 is equipped with
five semi-automatic open blasting machines 42 (Figures 12-17), in order to
avoid the need to move the machines from staging module to staging module.
By preference, all of the equipment is placed and moved using
25  shipyard cranes (not shown). After the initial placement, the only crane
service required is for the relocations and removals indicated in Figure 40.
The transporters 32 are each used for moving a respective self-

contained staging module 34 and a respective recycling shot-blast unit 36 to

11
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system for changing the position of the trolley). The horizontal trolley
56, as seen from above, preferably includes a 20 wal kway 62 gg}f;gesm en
grating or WQpHHARH netal nesh for decking, which extends al ur
sides of the outer perimeter of the horizontal trolley 56. The wal kway 62
is rimed inside and out by an upstanding safety rail 64. The netal fram ng
el ements of the self contained staging nodule 34 need not all be made of
the sane type of steel alloy. For instance, the 25 horizontal trolley 56,

because it is Jgocated closest. to where the npst-abrasive activity is
occurring in AdEreRt lopapanswiain ithe WR?FBV%W&%’@@H?- HFigFEgsdhey st eel

et gt St | o B eeres AP alih RAR Pt b AN EhhdkBlac bl (RSt e -

SHEET (RULE 2flanetay By dMARc2AB0& i W0 sOBd fiked A2, AGEAESIE diBd@for providingr esent |y
preferred that the framework of each self contained staging nodule 34 be

primarily conlsedisgs ed thebatigmewall 3@i.c( asthRishpoank padet Bmaigsafeivhen el d) |
i th ti | kmays. These.nmter| al b | ect ed t
Feduce t het anblAReRSek e be Bt prapdsh ARbL HENASHRT cfveiBnd a. t o
provi de rel at ipplbyast &thsﬁhg,?rcanp,r&&ﬁ HadspBler PhsaQelBlfE s 0h Materials

that are both readily avail able and easily reparable in a shipyard
envi ronnent . Bftingreepanityrapd weighswerenty ngetri¢ ®nslesi gned to support 2.75 netric

tons of live |load at any. |l qgcation on the work platform proyi ded by the
hori zontal troll eyﬁg@%‘&ﬁgmlfg@nwdsgﬁg&%}m ylp 3¢ and i y@é&ﬂﬁ'é’&l f
cont ai ned st agy gmgquﬁj lacétd | d i ip's hold 18
for conmenci ﬁgl'a\g/{\or , us?’ng ad ]?Sﬁozﬂn%ﬂ?gngﬁﬂs"ﬁd?p%/%r‘%{%g%éﬁg%)ggfqghagwn). In
t he pref ero edtransporenin a eatitallyakfractahtaditen, stragunderrtheliite ndedingi ghs
forty-five netric tons. B Preference, each st agi r{g?_rmdule 34 is so

I

constituted a® t{edn?)\‘-}*de&%‘ﬁ%’/%) Ycﬁ’%‘*&@é‘é%‘li@@‘q‘ﬁ‘t“@f"ﬁnﬁ mnendsd 8eWngj or
component s LSpJsMorRdifRY véica§GetRiy s%tﬁé.tpé;ﬁgrg%pﬁetg WRYA @f the module

34 froma ho I cl ent “crane capaci each nbdule 34 as a
whol e i s unaviaw pésison Gnte bonemaealh Tiad tantPorter 3Rixmuéfidiently nodul e 34 i s
shifted into posjftion, and fromone position, to the next, using a
transporter ﬂpltweﬁ‘?%ﬁyé‘?ﬂb@F that PR piase @ uit ip any desired PRfiliPRed, al t hough

requiring, .20 @“m@l-' L\ iy f . S i
pr ef er abl lf provi éggvﬁ\}et apgﬁ%%ﬁgi% ﬁlaﬁtnlf%é\régp &tgl%ggfaf ichgt ]%gg%ggl%é‘g‘%f]#%od and
adj ust abl e sB frbmgioiter amcornériato all foat coraers o a hol®r ed equi pnent, as

schematically illustrated in Figures 38 and 39. Main e|lectrical supply to
each nodul e 34 is, Igsel ‘"é’“&*'éﬁdesg??éeg BIoBBlsiAfRE cleamipe pshcoating e hald t hr ough

an unbi | i cal ages%l?ffsts% wtl%g In?:ﬁli iﬂmfigorﬁﬁrc\f- é\sgﬁ%cﬁnaﬁ B@Lli'hQP]ant t he

vessel 10. In the preferred e ment, the work platformincluding the
hori zont al t raahlbeyoweéred tiveugiathe\wmpalié hatell intbend adieddjoutaf b h6l ofithe 8. 8 m wi de

and 12.6 in long. The | kway itself.preferably,igs 0.76 mw de in each of
its four 207 dfd W%E%{%Qtﬁ@wgﬁ‘ 1tisgxpe 0 d@e‘g\df‘bﬂ-}fg@&@b

large in horizontal cross-sectional outline, and extensibility, that preferably,

workers working from it, can reach all of the internal sidewall surfaces of the
hold with no more than four moves of the device (i.e., into the four corners of
the hold). In other words, its width (including extensibility) preferably is

25 somewhat greater than half the port-starboard dimension of the widest hold in
which it will be used, and its depth (including extensibility) preferably is
somewhat greater than half the longitudinal dimension of the longest hold (in

the bow-to-stern direction of the vessel) in which it will be used. The height
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PCT/ US99/ 16723 runs. The platform supported by eight rollers 6&]&1“ abl e
to shift in a horizontal plane a distance of, e.g., 6.4 m powe 10§vo
rack and pMA®A54Ysenbl i es driven, e.g., by respective CT/US99/16723
five-horsepower| gearnotor drives. The racks of these drives can be nounted
on the upper chord of the main platform5 truss, and the gear drives can be
nmounted on the trolley. By preference, the gearnotors have variabl e speed
drives, with electric brakes, and are arranged simlar to conventi onal

portal crane dri e kol s for operati he_platfaonm and the
trolley pref ea%%l\@ﬁ’%reg&rfaé‘%ﬁ@ﬁé)?\“’t eé_s?/‘%f’_{’sﬁ(?ﬁr}grtaﬁlgllf ggﬁg&fggbgregtrtg accessed
from the plat§@mi wlrkERaoRbRh iRy Wppembitedls btht e wIR{ & éi8sh AR nent

-Wwei ghts approximately 7.9 netric tons, has on its outer rail 64, a T-bar

track 68 on wheandensidesd the atdhoonen ar haphrodra,df desgedimodiyeesufidiemtye nount ed.
The vertical trolley 54 is raised and |owered, e.g. 12.8 neters; by cables
.(not shown) aﬁﬂl"étc‘ﬁé%"?ﬁ t}ﬂwt‘ﬁ'bﬁoé’t"r@é? b?ﬁ@smssctl‘?aﬂ’g‘gﬁétc%ﬂ“lﬂ' eferably is 15
desi gned i i At | @ﬁ@%ﬁm ; manlifts

and inclu esaéﬁg%#’q?%@értstﬁgém ezlt?é %Iés?ﬁéﬁe‘?ﬂlﬂyg?ﬂltsﬁ [ er?%%ﬁ s a

sawt oot h r ackopepativing dreobeihfeoridavred, théreby faciivaingiairgiualigomanagement. descent  of

the vertical trolley and platform,in the event of _brea_ka%e of a w nching
cabl e. By pref er entbe selheomgned staging modulei3Ads shona ipeluding thise amicir e r el eased

b | yi 2 _ i J i . AL 16 . t
shouny. 1 ocat P RUHRRE Tafeld { AR\, O IRelind S RECE Gl 0oy
trolley, in theeld edricdl ebliey b dihiohis suppdriad 6l thedeRicabtovies ah@Bsbject he t ower

50 preferably is 3.4 mwide, 5.4 mdeep and 15.3 mhigh. Its legs are at
their basks pedgingsaisgf and joyersdandistasionedateagyidesieed height opthevamticalil i ¢ j acks

whi ch are capabl | I erating t h unmb, and
can be extendté'g'ef’él(ra Eﬁgllrgri#? |fntg&iﬁ5¥51§§%?h Wﬁ?%‘ﬁged? ‘rggﬁ’? %%lglc@%yg%op | evel ,
to reach the gaadibjegstodeitd@nitadddnddidirdttohadlykhiffed(Bypicudlyahdximbllypt et cRU~
2s~ 0 5 MAR 2003 WD 00l 15491 PCT/ US99/ 16723 which the nmodule is

instal | ed. Edelstaraeaed snd meximallydo aea, theuginthesntitecdevice; i lowered imei nder  of

the jack b i LoiLnt, f spreadi he | oa dul e over the
vessjel tani {a“’o%hﬁa.agk’ﬁﬁbf%&r'?%ér%‘gra e&%%%g&gq%ogg&agé%ﬁgﬁftg%ki ng coll ar
(not shows i nwéldll @hdble ERiftMgIARd héridopRd eelley] Mestdadmakimatlyfommrdgni t and
controls for the jacking systempreferably are self contained and are
instal | ed on andanaxdmelly pB%el of the tower. Each tower 50, in the preferred
enbodi nent, has s I f i J i ips the
hydraul i ¢ power uﬁﬁf&%ﬁ Xaﬁﬁiw?rgglﬁ%r%’g@%{ggrﬁg m{'%%ecgit%\éﬁﬁ% %%’)%?%@O?oprmst)

| evel nounts spenvdlrtdel M2mbandideiily, TeMan dheb) k@B swelddd of etietwigy ef erably is
cl ear of equi pnment, but is decked-over, so as to permt worker-access under
t he hatch coveensedsh presiblyde&xo o moreraodiles which aressierkgblyesennecteddinei ght of
t he tower, 50 | ' 32 | LAt hough it woul d be

possi bl e %Oo pdrrgvﬁgy%&éggotdﬁ%ﬁg%ﬁ?%rﬁg éﬁ%ﬁ@?ﬁ‘&‘@d regycl ing the abrasive
materi al used for THexadrticd] @andr50 préferadd) id rédusidpmls $n Pran and elevation,

for example, 13-19 meters high, 8-12 meters wide and 3 meters deep (in the

fore to aft direction of the ship); in feet, these preferred dimensions are 40-60
feet tall, 25-35 feet wide and 10 feet deep.

25 The vertical tower 50, when being shifted, is supported at its base, i.e.,
the tower feet are caused to be elevated above the bottom wall 30 by, a

respective transporting 32 which is operable to cause the tower (and, therefore,
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15 the ship deck, or on the dry-dock deck, or on a wingwall of t#fd MAR 2003
dry-dock, or on a barge noored al ongside the dry-dock, or o 50,
it is presentl'V'Pfeferred that these services be provided f%rctrzlgsc?hﬁwlr’f
cont ai ned stagi ng nodul e, by a separate recycling shot blast unit 36 (shown
in nost detail in Figures 21-26, in which various functional parts are
shown verbally | abeled). 20 Each unit 36 includes a multi-Ilevel framework
tower 72, and is capable of sinultaneously supplying abrasive shot or grit
to bl asters wiie entiee mbdwe3k) wledvriagntally sdiied)tat ledst imsvdmuchaligl | s, and

suppl yi ng suction and_classification for the use of workers who, using
vacuuni ng hos&ghegpaabdirestions (Maddyisstand lengghwiseeighe $hipk- up nachi nes enptying .
into collection hoppers re retrievi 25, r_recyching.the m xture of
spent abrasi ve, scg‘lqseo,mf’\l%ﬁ(g@ tg? v?‘i’%\r}%ﬁercs a%ioﬁafaritﬁh?aﬁeg(ﬁ'ﬁ’Qn\rﬂﬁ‘?'ch fall to
the tank top RRveduedida, iffike t‘é%@ﬁ%ﬂ?&vi@&%@s&d&ﬁble Iddhies) 8agher r ed enbodiment, -
each recycling shot-blast unit 36 is capable of supporting concurrent '
bl asting afd vemplemengoef sapplyhad seproft sysents (d@ sBURGTtypiceHy ShifadingRbl 2' S)

0 5 MAR 2003 00/.15491 PCT/ U899/aéq67_23, st.orage atnd recycling capacity for
serving in supeFicalgistiifption sysisms apg disiruting gipie RBEAMAEEEHRY> any

| eni sh t - i I
Shot bl st unPEe Bl A8 3pfasUBRL B patl. PRECIECARA SonBRSipph ONTERAY,
bl asters, usi digtribdtionpipiagéx@énd fadmahegsupplycandsupidri 98tends, b fhe vidthity C t ons

per hour per blaster. The work of the ejght blasters preferably is
conpl enent ed 8fWwhere opdh&megule 84 thesseavies finsededn dn imstange whiks, the dwer vacuuni ng

br st ver s tRHEslfHdf fohar SEHRETRL sty Copfle A offoltldof sRpB 000
abrasi ve m xt preferabMpiiludeadohfiectdts tHe aftakildRadsupaniDRkesasica thé t he

bl asting being conducted. In the gref erred 10 enbodi ment, the shot-bl ast
unit suppl i esintextagemefthe setions fApd the mqdylarsaationsigre made tg haye easilydr i ven by a

350 Hp electrjc.. or,.A typical uni 6 K ahs, 36, 8 netrd ons when enpty
of shot and s‘beéﬂ&q&_ﬂ?%\%el Ve%%lgtvﬁpéc%l&ﬁgp%éggg}egﬁ C\Riﬁfé%m’feﬁﬁoﬁl%qroaded. The
conpressed ai fesfdcHié fower Yrahing Eleeils ¢é.g4 36Mpletiehlaryapeting pingaadied for
powering the blasters, is provided fromthe respective alr 15 conpressor 40

| ocat ed ol t hidarifg seckris) sa thabytagking, destackingpanddifing ped jasvering byhot - bl ast
it 36, inth i ' : t 72
whi chots gonev gt S eGARM i Bank Ae oA SRcify (IS | ST

of which all hbdde 34 és indvaildbiat E6cKifg foggthe£6f rédpeativt (dder fraghihgvel s 1-4 are
shown respectively in plan in Figures 26, 25, 24 and 23. 20 The | ayout

whi ch i s shovilements gpstackedapnfiule ssctipnseepn beimseyidedy fernraviding asldedi bl e. I n the

| ayout depict e tower s faour . C and t he
level 1 is su g‘l" (azllt) Jelnatgflﬁl\égﬁmerg%ltsg %{}or% %gﬁllglég ,0 ?Eﬁ};@; N %@"C"[&Fas%gﬁé’r‘t er 32)
acti ng asydeswhdnfe vaRieukErslieylistaitively highly dididdethdhorizomtal golley ishi ft t he

unit 36 about the Iandscag,e of the bottomwall 30 of the hold 18, after a
crane has 25 Elatizels¢xirpmelyrfixtended, andheayie warkers andeguipsmsst A% t he unit 36 out

f th f Kk i d f | ile itioni th
oni ¢ ol arPERees T B8 poAA e deiaBREY gl Ve Bt Pt el y
serve the nodul e 34thedritdPoWel$0Hs prvided d3\dtackedbdule QedideGt #03 WO

00/ 15491 PCT/ US99/ 16723 Level 1 of the unit 36 is shown supporting eight
cont i nuous- f idurrently preferred that the device 34 as a whole be provided as at least two

25  sections, namely a lower section including the base of the vertical tower 50,
supply and support systems including lower portions of the electrical cables
and pipes, and an upper section (or an intermediate and an upper section) of

the vertical tower 50, the vertical trolley 54, a hoist mechanism 58 for the
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bl asting vessels 76, supplied with conpressed air via a nanihg”ﬂggﬁ
connected, in use, by a pressurized air line, not shown, to an L @(‘
conpr essor WAV IE4Yh bl asting vessel 76 has its output side F&IANEERER3I n
use, 5 by a respective blasting hose, not shown, to a respective nozzle
(further described later in this description). In use, each blasting vessel
76 is continuously refilled, fromabove, with abrasive grit (e.g. steel
shot) froma shot storage bin 80 on level 2, two bins 80 being shown, each
serving a re 21 I j Y/ j @ respective supply
lines 82. 1 g&g‘%&%lg@g%@g{’ tg %(%I/%&tn Ié?@?]éé{{%é%ﬁg?’gg’lé i rggacgf(?ﬁa classifier unit
84 is provi degdechaiiin fos thelevortalatolidy Nahdapptrassidnis ©f thi3Gldchedasi ng a magnetic
-separator, vibrating screener/feeder and nmufti-stage air wash (none of

whi ch are depqabieé@ngﬁlm&t ail), a high vacuum punp 88 (which is powered by a

350 H tor, ty b f i K 1ng..h t sh ,
tised by 15 t he scaURRTHE Aok ElesReaR BB bR BB RO L g the
sound thats t hgafhgBipHRCekshde HoRm BEbNRULSHIRELAMNE DSide 3PHR veRidE audi bl e when

in use. Earlier stage equipnent for recycling the spent abrasive mxture is
shown provi dedwen50 tovigd tog, with take-offm{ite. . 3®nnersors farleasilyrapda r ot ati ng drum

degri sh.seﬁ;alrg&,?r 9%&5?1'?(’1‘.2%10 bl 'el-]j)?ﬁlfll di scr_1 rge 94%“‘%8?%68‘%3. re(r:]I eaner ?6
and a hig cPRE ?@k‘g& TR : ugh separation
of debris anq Q ls,f ﬁEHréstJAFh?B%er?@h%%t"&cﬂ?ﬁéﬁe supplied to the

separ at or of Feve 3 results in a benetacted stream of nearly clean

abrasive that is fByypsmfaesteyiva ladderd (noesioda) eptehdithedhihhsight @fftheini t 84 on
| evel 3 for conpletion of the benefaction. rd electrical systens for

On, b
the uni t 184 SYeEheH SRHISY: BAVERLORMEAPTRISE AREHSF of e JRVeTAmENoIK ] cat e by
t he | d E - }Alggﬁ! i QR : ' f
ma'ta er :ag:anf I ob&%&rl%kl w ancf n\g/\agiél)&s#%vxllhg i(ljgr &gwﬁﬁsﬁggrgg%ée ‘E)"rt@\#%ite%g; Ianm Igi gure

36. 21 SUBSTIdyge Sidund theRidveldpg of mévemdvin Bf 2 olidbimg uwseri 15491 PCT/ US991 16723 A

preferred ventilatjon set-up 38, also known as 3 ventiIELgti on and air
treatment rodul e, MENYEEH, the vertieal teueriy constugied pssemphledandyne of the hol ds

18 in which i tJ I i i jlation
set-up 38 1 “SRAglode Bl thek Sanlicdthye SR e g el

dehum di fiiser sanl@remiewwositios and fullyéeddeds 110, and associ ated ductwork and
hoses 112, 122 (naf, all ;of which are depi fftgaﬂy]' n detail). The function of
the ventilation setheysrisl frellgyy 134 Pre FiaTsHARMIAGf the hol d where
work is bein i r ) ris and

ot her ai rbor ﬁ;ﬁ%ﬁg@%&ﬁﬁ%&@gﬁ@%ﬁﬁ@ Sr}geﬁggl%ge,epgﬁgﬁt%% bco((i)kggi tion the
air wthin landfe vwddedadrotieneise sathested cagetisndtavingabllert eléraent®60 accept abl e

tenperature, humdjty and clarity for the wqrk bein cconpl.ished. The
hatch plug asSERgedtorg me%%%%%m&%#*&%&%%% B BGUFHIAYSIOr whi ch
are illusjratg 11 Jegdf %ﬂs&?)vb Sre@onfd MAFHAISE ifperRl the
ot her w s?oup\/\%?drﬁ} open Egltl h o tﬁe oleg gr eat ed eby t ol fngﬁ%r shifting
aside 15 t he ofshabertcal easwer50¢cshoaldthevheehariser Tk hyisf mechanism 58 amyr e or

"roof' for at |east_ a ﬁﬁgtral portion of the hold. The ch plug assenbly

. a
106 further pedosaied Wi Bwpbb?‘{déPPB%‘éﬁYﬂb‘gsﬁ?ﬁ%%&?é%gf&E eI'some cl osed by
penetrated d , J sures. The
vari ous open?k%gt\é&{s(ﬁfotgﬁg?ﬁgégg‘géisﬁ’ %ﬁ%ﬁ?gﬂ %P%g@fgpgg? }r{g}géh%eﬂ%dvdzzl hat ch
114 out t hr ougfhh@veentikdl abwereidar at ed debris can be renoved, openings 116 for

conpressed air hose penetratian, openings 118 faor . el ectrical 1ine
penet r ati2n, openi Hgsoliers 60 ¢f thsaiseicakirptey Bre "(’ﬂﬂyéiﬂll‘égcfslt‘teﬁ@%&’dlemz to the

dust coll ectaoy , . 0, &‘?BJ 14 for
_penetration Oqsﬁ%léag&gﬁegﬁnég@&?%g?gﬁﬁéﬂ%%{\%’éﬁ%ééast a?rllgu romrgﬁgﬂl ehum difiers
108. In the poetgid edes®tactdmmbiae theSiorbtafbtdaiddbpwndrdGftoforeesised only
during blasting, whereas the dehum difiers 108 are used during both

bl asting and wogk pregxpeiensedas equipsment end perspnrsh meyg around on the
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0.5 MAR 2003

processing of effluent air while coating (e.g, spray painting) i's berng
conducted is desired or required, the dust collectors 110 3’8%"%9/{"%% aced
during 22 ‘SUBSTAYTE SHE~ tRULE 26) 0 5 MAR 2003 WD 00/ 15

PCT/ US99116?23 coati ng operations by suitable volatile organic conpound
conbustors or other known air quality-inproving equipnment. The hatch plug
of the hatch plug assenbly 106 preferably is fabricated fromsteel, and, in
the preferred enbodi nent, wei ghs approximately 5.5 nmetric tons. About its

perineter, if8eWEd\dhdak powerddinickdbf the @ahspevier 34, e it gop@ni ng, in
cooperation wth the hatch covers of the respective hold. Each of the

dehuni di fi er Bori@talanpllpe extensionreetractidnl systameere apdratepackage unit, e.g. a
Munt er Car goai re el . HCE- 30000- SBA, capabl e of s | yi 30,000 cfrn of
dehuni dified ai rN&gcf‘h‘@C% ich pt ﬁEéB@ag‘e@aéﬁV% thelghkle X ier can be
operated in j L A o Il wn) so that
the air in tﬁé&fﬁﬂg{hﬁﬁg%@gwg&ﬁ%& %ﬁgﬂ%@%%%ap %ﬁ%‘rﬁe‘é{?%ﬁ‘gl&nt. Each
dehuni di f4 er can KiSvaried tdependingf§ cav locdl peefbrefi¢eapratuiternenity Al ARilkbitviql ectri cal
service and 2216 | b/ hr @80 psi_ stream service, and weighs 11.3 netric

tons. 15 Eackergpstange, thggnotenior gherwingh forgheeaplasavhicho sippertahevarticahvai | abl e
unit, e.g. opn \VirQ, G 36,000 cf del , which is arranged to renove
cont am nat edtr%llli\é-ry #élgrtnh % Q%Sti ec#’%lgsrﬂgf)g?dl atnherl%:uré%?gmo";o&%ré@ho %mfaZZ m

di anet er cormb@riopd hplimalié motdtct | 22, which is suspended from the hatch
plug. Each dues collector 110 of the preferred enbodi ment requires 124 KVA
of electrical 20 Ppsberizoatdtrelieyfqiikgwisoisrreesrgilariframemerkon- deck

cConpr essors .ar.e, sho incl udi two for C ol d te blasting is

beinﬁg doMe. éﬁ%gaéedd?lgprg ﬂ?bﬁ’bh'&gtsggﬁlbBW&%IB%FCB§Eeg§néﬁm?ﬂsosum@°flec3cI i ng
shot bl ast  UgH the 3rtickl'@oySH4 BPblaresiinal Alfhg GBididiensedherit #MBL I C_open
bl asti ng machi nes 42. A preferred conpressor 40 is an 25 Ingersoll-Rand

Model HPE- 43®rizéntabplang betweema oeutral pesiton (Figuren5 and20@%ppositen, at 150 psi,
driven by a 450 Hp el ect each canpressor 40 is

convent i onal P PBSREFEEBHRERTS BALTE Gy AURDF S BTGt THEDED Sl
pa E;Es, ' $IL<'iltT e @%%@ﬁﬁgﬁg %@w& rad@hrld aRkchhinOindaprieket) Gydbhlidiyyness, 23
15  or pneumatically operated extensible-retractable cylinders or the like, provided
(like the vertical trolley 54) with suitable means for locking the trolley 56 in
any achieved position, despite bursting of a supply hose, or other failure of the
system for changing the position of the trolley).
The horizontal trolley 56, as seen from above, preferably includes a
20  walkway 62 made of open grating or expanded metal mesh for decking, which
extends about all four sides of the outer perimeter of the horizontal trolley 56.
The walkway 62 is rimmed inside and out by an upstanding safety rail 64.
The metal framing elements of the self-contained staging module 34
need not all be made of the same type of steel alloy. For instance, the
25  horizontal trolley 56, because it is located closest to where the most-abrasive
activity is occurring in use, can be made in whole or in part of high yield steel
having greater resistance, in order to provide durability yet lightness in weight,

while other parts can be made of less expensive alloy.
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0 5 MAR 2003 WD 00l 15491 PCT/ US99/ 16723 whi ch is necessary when Qi5MAR 288 ee
abrasive), none of these conventional accessories being illustrated in
detail in tweomrsawi ngs. Al though the preferred power for thRCEYS$%eIEN23
described is electrical, except as indicated (e.g. for the transporters
32), in order to mnimze powerconsunption costs, there are other factors,
such as shipyard electrical capacity, portability of equi pnment, and safety
whi ch could influence a decision to power one or nore of the subsystens
needi ng power, by other neans, e i esel engines for rotary power and

.g.. d
di esel -el ectric endi lﬁéfﬁéfﬁ&ﬁ?@ﬂegéhaéﬂﬁcﬁawlf alcqagh s¢jErentained el ectri cal
power. 10 A representati of .t he preferred odi f e
Com - aut ot | SRBFRIRINE FEER PR R or SRRl AT A0 Pradeq 1
Figures 12-17pang k§i7yielﬁ§}%ﬂpélfﬁ§;g\-diﬁxgmmﬂ%. 4BedemAESd| 9B Ben MOUNt ONto a
T-bar track 68 on the rail 64 of a platform (54, 56, 62) of a nodul e 34.
LEach bl ast i ngselectéd sreast@ reducp tevamiunt af suyfacgseavailabde for skelving of biswv t h t he

abrasive grit, e,g. steel shot, that |s 15 sprayed fromits ngzzle) in a
stream of conficdigsiPrayide rﬂﬁwﬁ’béh&g&ﬁ@iﬂt FapsirResion Anddadnakerse B st i ng vessel

76 on level 1 of j Aot b Jnk: ] bl asti ng
machine is m)W%Feg%ls{t@%gB%%g%@g?%vgéﬁ%@%a%ﬁg?ﬁggﬁgﬁgm&;g?g by a human
operator (i .eenVsonmdnt.aBy efeferedepa icdalecd is dexigied thbgppert 07 ametrier essur es,

t hroughout all of their work shift, and | arger nozzle 20 sizes, for

i mprovi ng pr otemsof live Joad at any logatjon anthe werk platferm prgvided byibg es t he | oad on
t he human opefat I | . s well as the reaction
force experi eh@é%rm lé%ﬁh%ﬁgivﬁgega%gggfdeﬁg%%l%' the hold wall while
traversingoit al ongaé¢h sedf-donfeihdd stdging Modyle Sf ¢4 deditgnediwbe IWkeddihtouse of the
apparatus depicted, five 25 blasting machines 42 are installed on the T-bar
tracks 68 of '8 fer sommenging work, usiag afcepvantignalishipyamkeranec®oodul e 34
i s positioned I t -0r I . S . Of atform
fl'}og’mns B el ireR0E e 6o, 19133{ g%c%télepf-c%ﬁ_é\%n%ﬁ%&%}n%trﬁég‘.ﬁ? gé

near hold wal faces)  in nee ern as eane ting

machi nes 42 awgighk w-ﬁednﬁbmgns.iﬂygmménder@a@k sRping/m&ddiS34 ieoSHEET (RULE
2B) W/ UJ 159" J1 PCT~~~~~ 3 tracks by the human operators (although sone
nechani zat i onconsiad as te be easityrdisasgrmbled inte & plurality p{majer gpmpprenthe
contenpl ati on.of .t he |ny i . | f i chihnes 42
are oper att no el Re IR b AETE BT dhonePbr bl E I BRI TP e
band, not onl y8 nPsiffitiest dr@id capadisd tollifodake ynodGlel d¥0M@RbIE iDERalailadld. 0 ti e,
but the vertical trolley 54 nust be progressivelx_ralsed,or | ower ed
(dependi ng on whi cRnekipsidga hald 18, iagesnesrecnadyle $4 isrshifiedingp pesition, ng nachi ne
42, the human t L: j | 126 connected to the
nozzle 124 th%@%ﬂgﬁggégpﬁﬁteﬁ%ﬁﬁgﬁﬁ %gjaﬁﬁjtgntu € 128; secures a reaction
nut 130 to | ock t hByptefeiende)aschlmbduile 34 ixselfidontalitfl, ahliichghoeqitghg a
conpressed air Ii_nsfeﬁ( not shown) froma respective vessel 76 _on the unit 36.
A deadnman2&wi SupRliesRftseEressn Fopstaaeaisash medye 3¢ igprgterably Peowidsd with use by

manner . (Soe HognPRREH Gy ARlveiid FE Bl Al Bpol lghitgnd 0TV et o1

other electrically powered equipment, as schematically illustrated in Figures

38 and 39. Main electrical supply to each module 34 is, in the preferred
embodiment, 100 KVA, supplied through an umbilical cord connected to
25  shipyard services at the top of the vessel 10.
In the preferred embodiment, the work platform including the
horizontal trolley 56, the walkway 62 and the safety rail 64, is 8.8 m wide and
12.6 in long. The walkway itself preferably is 0.76 m wide in each of its four
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15 be fully outfitted with normal protective gear conventionall 95"HNRWUBY
bl usters, when using a blasting machine 42. The tube 128, as shown, is
mount ed t oWge)/iB4¥ar track 68 by a nmechani cal assenbly 132 REN/ERATZEws t he
nozzle to be oscillated in a (preferably) 60 degree arc about a horizontal
axis (e.g. 30 degrees up and 30 degrees down, from horizontal) which wll
permt the 20 blaster to clean a 66 mm high swath with the tip of the

nozzl e 124 positioned 150 nmaway fromthe work surface. The nechani cal
assenbly also is i dabl e al ong the T-bar track sq.that, in addition to
tilting the bF¥StilkgP %’Wn?pﬂg“id;byaﬁ&htd%ﬁ{? g@ﬁ%gﬁ?&éﬁé Ian push or pul |
it along the thatg ] i t .aster by
observi ng theh%?%délrtag?éang% ﬁé&&g’rf’kf '265}4E’yggﬁg‘?g?gﬁ‘g%?%é‘n"@ﬂz&’?{‘g‘%om, t he
nmechani cal aSmlbuesl&l’vdnﬂe.gudﬁsesrﬁftive@Wd-hbise;bﬁwealgmnb'ﬂ& diBés.nTh@dj ust abl y
di vergent outer ends seé)aratel slidably nounted to the track 68. By

adj usti ng t heraskgpbdess drivey spmbnmeurted oathe upher dbprisafdhe guin platfemm i vel y

extend and_retrac e nozzle ti rel ative 0.t atfarm 25 SUBSTTf UTE
ST RULE i8S bt R cRRP s bPod BBt o bR 1ol DB Eh e e e h ot f ot
al | ows the hupBRmeRRE Bﬁ»‘%WaﬁﬁElE's}!eéinrf«@i,"bﬁﬂx M TOHER sC alP e lakr@figddn '€l at i on

to the work surface. This is particularly needed or hel pful when working on
corrugat ed bubimtikatisqonyemticriabpdrtad crané drivess Thasoiitznls for ophmting theat ur es

intrude into t spar e .of e hql d,, The divergence adjustpen eature 136 -
. preferably Egﬁﬁﬂ %@thé tg@ﬂ@ﬁ#&‘éh‘é(rﬁ’%?f’%&é&%ﬂ’ﬁlvértf‘{?ij?ﬂggyo%}a{"&t or for
maki ng the adjMstiRiEG fréiRk 3§49 upwardly and downwardly sl opi ng
surfaces, the rrechaﬂ%dcé{ aﬂéi)ﬂéﬁgf'ﬂflﬁlnot only can be rotated up or down,
within the 60 degr &be pladfopnewhioh &l the peferrédemhodiment dedghtpr ef er abl y can be

| ocked, by a posit.ionlocking arrangement 138. ., : reference, the bl ast
hose 126 nay r?’f‘f’laé?dly% tTRCTHA §sd @@&I‘Ef‘c%‘ﬁ"éﬁ%‘tg‘?’é ﬁ%ﬁ‘gt’%‘:ﬁ‘r i%ht - ahead tip

of the nozzl eyhi (e RmAR dnhshft Mathiblloidfidieddo ¢} ean behi nd
stiffeners and simlar structur features encountered in holds. To the
extent needed, it The vaticaatvilep 4 pomiset) hnd fooverad, blgat2.8 mdtersgsynount a nozzl e

124 froman osc¢illatable tube 128, .in order_tao 15 nmanual | upport aimthe
nozzl e, whil ecagﬂleésff“?'rfgf’wpha H%‘fmt%‘e heistig. oThechanitivg SVﬁ&@d%&éfagﬁé‘Spl aces.
When all of ! igi@REiPhRbMANGY Githil SARHrihARbRESRABANE hdanfhs ki surface
t hat theyBI:an rcla%gﬁ ’?r om taﬂgé/g'rtgtﬂ?uorm F\%us l(gurlﬁ{gnt posHl on,Mgﬁe of them
shifts the plachdena pawlk(nobiHowndatiéanh lifigsaimpwhirhlepgdges brsawtpothhmck| ast er s
into newterritory in need of, blast-cleani ngnpg\gen al | that .can be reached

from 20 the nBanted 81 thegower dor Freysnsing ynrosirolleg descenh PLths YeticAl to t he
bottom wal | ( 48 E)rm VAP SPRELELe 3Fa Windhpfeabf. By ft the nodul e
34 to a new I%@a ionl,%l'??t ereﬁl}ggené gﬁgs%g erkaconti nues, ﬂi | all blast

cl eani ng t hat prefererioe, the hoispivirche@ ificlodestbrakeswmvhidhears deléased by epplymgpl et ed. At
this point, if coating is to BJS’ donq i.n some other way than fromthe nodul e

34, the v otRnEressad e supmiisddy astepl] 2inempressog (nos shovkmy) lageted,on Hig ext end
necessary an I equi pnent 34,
y dtou&?nmttl?\?/ﬁllcﬂﬁ (')l‘?g %\%E%Jt bf @l@q'ehoﬁa\flﬁgl%‘?ﬁ thgMefbp& €qui p

36 32 is lifted out o e noved t IS needed next. 26
SUBSTi ME SHEEEmddiinEnt2{s)about4.8 nidic 63 WO 00/ 15491 PCT/ US99/ 16723 However ,

if coating is to bhe perfornmed fromthe nodule 34, only much of the
above- descri bed eqUPpioMsE 5Q§rqf§rablmlaaéww\‘é%ée‘hmf%man@?&%&r% operation

's di sassenbl ghegngelat Hefihail profiada WS UALRENST Quibped Wity use, and

25  hydraulic jacks which are capable of automatically operating to keep the tower

plumb, and can be extended for permitting workers, working from the tower

top level, to reach the coamings of the hatch of the hold in
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coating i s acconplished fromthe nodule 34, with the hatch pl ug0§<Mrassy 5
106 (or one like it but tailored to the coating process requirenents) in

pl ace as dwsia9t1&4PIf or t he bl asting operation. Details of cdT¥YIA$B3not
addressed in this patticular docunment. Coating nay be acconplished by spray
painting fromthe work platform e.g. using hand-held paint spraying

nozzl es connected to paint supplies that are o delivered by pressurization.
O, the coating nachine nozzles my be nounted to the oscillating tubes

128, d d dj yst ed. h d ib b i | ati t
b ost g, "oy SR bE ot STy Bk SR 35 705 A SR B TR el Cehonn)
can be provi dgdrerthhin8&0fKk jaa%,bﬁﬂéaglgpﬁm, o \prealifhg tﬁ@iofadfb?meai ned staging

system for 15 cl eaning and "pal nti ng carrier cargo holds as descri bed
her ei nabove, modulewovesthe aedselatink top (iad. holdfidoe 1 batont eailh3d,rantihe
specification under the heading "Sumrary of the |nyention" hereinbefore.
Because it caRclgagsabar(peishpwn andetaibte praven slinpage. ddgdvdrawlic PPweR t he

princi pl es, t her, . i X Is i hi s

P eci 1 cat ondiit i bt A8 YRS S0 AR A BN sl Lk

enconpassi ng iatthlleédieh thenchér jevd] bDIhe te§erar € Wi thin the spirit and scope of
the follow ng clains. 27 SUBSTf TUTE SHEET ( RULE 2fi) 0 5 MAR 2003 WHAT IS

Cl~I MED 1S: 1. AppBachitawer ), imihe pyafereed ambodimentnkassaan grgls, of whickces of a

bul k cargo Ve | I onprising., a.first tower .arranged to he retnavably
Suppor teq op T B SRS Ml bbbt B 1R A A0RE et or m

nmour ned to sadigthfthéxato toprRist) 18el MBhts @Rl witiell SBRAN tRskvefth (Rpridstyoni ng at a
sel ected el evati on above the bottomwall of the cargo vessel hol'd; said

wor k pl at foor nevel prefetably iacleppefsquipment, but isdsckedraver.sr@eteipermit r ack; at

| east one work | i cator unt i mechani sm pouni ed on respective aj

| east one hor‘?’?ggggcfcle?s %gﬁa#‘?ﬁcgg?w_ém%‘w%g‘f-n&‘gﬁPfi‘a%‘ae her eal ongi each
said work appémtro’alixaémmwei%m ofBieReWérsD ik Appradiniideld 323 MEE{cQbnd OF renovably
securing a work aggl icator to said ~ work applicator nmountixxg nmechanism

adj ust abl e ar m neafheughanyewld be possibly lprovide theeanipmertt for sipplyingn of t he
connector and thercf.ote aty work lic r en _secupe ereto, frorn the
respective sdi"d rgqyg@}gg MFﬁéveéﬂ%g adfl%ﬁ]bgg?"[elgﬂ’é% f*\?gmﬁfnf‘ﬂﬁ‘isﬁ Nhal |

surface opsf tiheskapideek, veon e diplddek ddrdt, @b@&iwﬁ%\mm th€aR~8odk96r on
or

acconpl i shing angul ar novenent of the conver and therefor of a work
appl i cat or wehargemaered alanggide the drindoclylon on thetoaner S@Ubistpresentdyi zazl t al

axis; at |east _one.abrasive grit-sprayer.nozzl e,renpvab secured by a
mpect i ve aeRBRn RS SrtF e aR YR P AL NG o8B\ appl? ot or
nount i ng nMechasdieNbyQ Jepiateiredyclfig shdt BfREGIt 36 (sholel iMPidst @il icat or; and an
abrasive grit suppl¥|ng and recycling unit conprising: -
Figures 21-26, in which various functional parts are shown verbally labeled).
20  Each unit 36 includes a multi-level framework tower 72, and is capable of
simultaneously supplying abrasive shot or grit to blasters who are at work
cleaning a segment of the hold walls, and supplying suction and classification
for the use of workers who, using vacuuming hoses and/or electromagnetic
spent shot pick-up machines emptying into collection hoppers, are retrieving
25  for recycling the mixture of spent abrasive, scale, flakes of removed coating,
and debris which fall to the tank top 30 during the cleaning operation.
In the preferred embodiment, each recycling shot-blast unit 36 is

capable of supporting concurrent blasting and vacuuming, and has sufficient
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a seco~sd tower arrattged to be supported on a bottomwall of §H®ARANGO
ves~l hold; at |east one abrasive grit supply hopper supported on said
tower and AYOPHWAYH to continuously supply abrasive grit t hEFEUSBIHETRY 3
stream of conpre3sed ais to a respective said abrasive grit-sprayer node;
and a recycling systemarranged to receive spent abrasive grit m xture
resulting fromuse of each said work application) separate fromthat

m xture reusable abrasive grit) and supply that recrsable abrasive grit to

each said abrasiv ' pl s er. .2 .T Lai.m 1, further
conpri si ng: asta%o agggr?cf tetﬁgaﬁgrcgéz}c\ﬁ}gl?grrslewg%p%i:@})&%ﬁﬁ@%&#@}%o 1 €2 S 05
MAR 2003 nozz{,ghésit V@RS ¥npRPHREMEN ¢F dnSSREE SuppRess Byfipefiretic8deh 10 a
respective ax | east one said work applicator nmounting nmecba.nisr:a. to

function as arecydimechowdasainit 300y &f mffpdicmasizerand 8apatiye tapppodteight of cl auu 1,

further conprising: a transporter arranged to t~ orted on said bottom
wal | of said le,la?targ,%@ mﬂgn%ﬂeaﬁaatg&t @W@G@@fﬁ-gfmmmmay into

lifting and ;wg@lt biader. ShALVAR oﬁﬁ@%@ﬁ%@bs&frs @i@'fesﬂabﬁgt {sscton?ﬂmngﬁ%dgw rovers,

and novable ast 1n lyvo orthogo I rections -al ong “sal om wal |
whi | e suppor tthegvoak bf-fore kdawenging eheratos) whb ousiggwacatmipgdmisek, hamdyor and second
towers about in the cargo, vessel hold. 4. The appat~tns of claim1. further
i ncl udi ng: a otherdtrisvalFanipmeent Mick-up the myxre of sisal abrpiye, andremoyedat ch

appar at s forPRRREL BECIG caPP ey B B CpSRARTEREN SR 81 071 e

cargo vessel eleckedr asadthiséduenhriiie Blabtthpdbdmd @ndcttdr [nChBB gidférped Ng ai r;
apparatus for cleaning air; nerd second ductwork for w thdraw n?&ggl rty air

fi om t haocaregebodirsent) thie shet-klash gnit suppdiep yaguumyat; 080 clinng 23iinches Heai d
apparatus for_.cleaning .air, 5. aratus of clajm.4,,. whereip, said

hat ch pl ug aseBASYSH Vﬁ%nylﬁéJ%eez&%é? WOSQJSIA BRicalunit 36 ‘zi'ﬂg&ﬁagg to pentit
the ingress ghetyehdRWhen®niiy ofshot 28® sptint WBrasive fixthfe0id 658 €eHsg0 vessel

hol d. 6. The apparatus of claim4) wherein: ;aid hatch pl quasserrbI y

further incl usess:fully loadadt Theeompressed airr(aipigedlyw piaimim of 2800 efmlal from the
10 25N oS s b R o1 1ot
4, furthqs CQFRPréssBiIA0 located on the main deck 14 of the vessel 10,
Each recycling shot-blast unit 36, in the preferred embodiment shown,
comprises a framework tower 72 which is generally rectangular in plan and
elevation, having five levels, of which all five are illustrated in Figures 21 and
22, and levels 1-4 are shown respectively in plan in Figures 26, 25, 24 and 23.
20 The layout which is shown is typical and preferred; other layouts are
possible. In the layout depicted, the tower has four legs 74, one at each corner,
and the level 1 is sufficiently elevated by the legs, that the transporter 32,
acting as described above in relation to a module 34 is able to shift the unit 36
about the landscape of the bottom wall 30 of the hold 18, after a crane has
25  lowered the unit 36 into the hold, for keeping the unit 36 out of the way of
work being done from the module 34, while positioning the unit in relation to

the module 34 such that the unit 36 can effectively serve the module 34.
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at | east one air conpressor arranged to be supported art a nai.G§MRdWIof a
cargo vgssel haviu$ said catgo vessel held; arid said batch_plug assenbly
further indYQd&e349%t | east oar opening through which a respE@T’Pg?’wm
conpressed air line fromeach skid air conpressor can penetrate said hatch
plt~ assenbly for supplying conpnsed air to each said abrasive grit supply
hopper. The apparatus of claim 1, wherein: said arc extends throughout
about fi O degrees, arranged so as to pe,~uit work to be applied fromthe
work appl i cat or - bothyaboyay et §61sQedn oA Al BLARGORXEANDI ng Txarn the
raspeciive said work applicator nounting chanismtoward a respective
internal wal | bastihgeessell Vhaupplicdoviecsigpressed air vid.a maigfodp P8y at us of cl ai m 8)
fttMher conprising: a fixing mechanismfor fixing each said connector at a
sel ect ed angl €oanesifg, inse.ryspressitizedsr kine net shown, tyige oarsisek at us of cl ai m 1)

whezei u: said work platfar urt her i des a | kway havi.ng at | east two
tuns each ext éﬂH’iPFngE‘g%@@a@ {’@%‘B‘@éﬁ%?y%ﬁ%s IZ?QWS@FE]&EW ?ed§gi“5e’fi rst
tower; each sg i . i i gqﬁl{h t her eal ong.
11. The apgar ?g’(t}sr&%ﬂ%cél \glﬁnﬁhggmgﬁ’:t%;aaalig%k\éfgfé?\/?g?gexteﬁgs al ong all

four sides of desdribed tanerrin thil dey&ipticn). T dsej ¢2eh blasting vessel G653s MAR 2003 12.

1 he apparatus of claimjO, further including; horizautally_ a novable

troll ey suppolfPRPyod V&efjﬂ}&pk&&? agﬂ%F’é"é H‘%éaéi"g gt %c& SE?FltsS‘aoély fomast tower for
hnri zor~t al St Edthod [ b%ids ; g)% parat us of
claim1, whe?g}{n: sar d&ggé g}s{?evvtgp%’ﬁlwto%é%ép%lﬁ%ﬁg a(r)lvg’ %ag%;slg:;??lg unit is
arranged for sesppitiverfouranfthe tdastingivesselsteviasbuptctive sappiyd linbs 8% ve grit. 14.
Appar atus for appl )éi%qng work to internal wall surfaces of a 6ull cargo
vessel hol'®, conpr i Igye! 3aatiove the shahwterage pis §8a classifer wit@f/ bl v support ed

ott a bottom gf?&\ri&’éd %ﬁs%ﬁé&x‘i’in‘éﬁﬁﬁgﬁags er%é?@&ﬁin 'agrhiagtq{eﬁ‘c""o””t ed to said

. i
first tower f vertical novenent or positionrn a sel ected

Cl evat i on abogepdrier, bibrdtingserebderdéedenmdmaliiostageaiewvashdhelie of which wor K
platformincluding, tat, | east ans horizont alé%( extending track;_ at |east one

g. . ; |
wor k appl i car 8¢ 4episted ip dgtatlh @dvghyasupmmwmn SRi(vwhichss P@‘é’ﬁ’@éthw%j%ﬂﬂpeast one
hori zontal |y i di e ; i ; sai d
wor k appl i cat g’ﬁ‘ﬁ’%ﬁ“ﬁ%‘?ﬁ’ﬁh %@%@\’nﬂggé?‘?%%%‘%cﬁghg&ggﬁéﬁgﬁﬁ?&%?’ urs§&1 ably
securing aswotle sspyngingtworkdrs, andiadilemdek 90 0fot quietirgy theseunid thgt the &ipghni sm
adjustable armneari.s arranged for varying the extent of projection of the
copnect or and VEHRFEPERR %W%I%wt%mse&aww éH‘in’éc‘Yhe@dntuﬁ%rgﬁfh)‘Fr fromthe

respective saiflst LA SARERL 4 i v wal |
surface of t hggg arﬂ%@%@?@’{’gﬁéﬁﬁg t}ge\r’l%g%s a j‘ﬁesrflment &;éggta’grﬁe% g?@%
accot npl i shi >tkyebs gf the nitB§,crs8ndludihg & hetating dmed debrissepaslatoh®2.aef or of a work
appl i cat or when segur ed. thereto) throughout au arc ag,ow a horizontal axis;
double dump discharge 94,’a cyclone precleaner 96, and a high/low vacuum
20  bag unit 98 served by a fan 100. Rough separation of debris and dust from the
spent abrasive mixture supplied to the separator of level 4, results in a
benefacted stream of nearly clean abrasive that is forwarded via the line 102 to
the classifier unit 84 on level 3 for completion of the benefaction. On board
electrical systems for the unit 84 are provided on the uppermost level, level 5,
25  indicated by the legend ELECTRICAL AREA, 104, in Figures 21 and 22.
A diagram of material flow, air flow and work flow for a unit 36 is

provided in Figure 36.
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at | east oue abrasive grit-sprayer ttozzae reraovahly secured
respeeti vk said connector to a respective at | east one sai dpqugpggégwcator
nount i ng nEUAEA?¥M to function as a respective said work appti ? )
wherein: each said adjustable arm neans conprises a pair of arns which
converge towards the respective said connector $nd diverge towards the
rwpettiva said track; and adjustable nmeans SCTBSTffU'T>= SHEET 3 t

10 V=" GYWWV 0 5 MAR 2003 for maintaining the arns of each pair at a selected
i ncl uded angl e to RBﬁe@H@& Oé{tig)ati%ﬁ-setﬁt%@!%&%ﬁ%% a9% vehlallod dng Her el n: each
sai d connector conprises a nrbe for recéiving a respective sald work
applicator, amnshtraentadpdide,dbliowhds Fenees 3729 fernpiadll one f chwi Holds 18he
respective said work applicator itt the respective said connector. 1.6. ~.
net hod for aptplvyhlﬁgclmmngpbcqatmweb@mgmompgsmiaces of a bulk cargo vessel

hol d) by one ar e.oper.at.or s worki.ng from | atf Qr conprising the
steps of (a) Iome”?#?ﬁc& eﬁf‘%“?ﬂ&“j‘w&ﬁ 1§ghoawg1p8ﬁxg aigeﬁ "13\“%&5@%8}‘??% he deck of
the |'toi dy ao)(spRds aéhifmidFRIPIOSSiviADdush EANRYS 1 ()'a0Y 'aSHodRited diefidrgal tover
living a base; a shiftable support structure arranged far supposing the

tower base armhdadosembled 122i(nos bl 6 whightaneddpiated inadetail). iThe darchiondf t wo
mutual | y orthogonal, horizontgl direction on a substantially horizontal deck
of the hold. e PORIaRTLIS-0G iocoRE! e SR esraAn ob R Wi YPK £ our
corners wher L NE Pad N i : adﬁe&* one anot her; a
vertical tr oleif Egiﬁ?r%ﬁ%‘%ﬁé @g&,ﬁ@éﬁ@g{g@#ﬁé@%ﬁg@%ﬁI ca ?ry nmovabl e

t hereon Tel adrbormecconsehuencesivéithe veak theitly donp) andad conditidn thelatrovidgdnverti cal

el ovations; a_ hqrizont a| t&olleyﬁg‘o nted to the vertical trolley and
bi di r ect i Qualtb§t Y-eGIosed SPags, § at i Basgnaceeptalle PG i nt ai n each of

a plurality b ot 3 tive to the verti cal
t owez) i ncl uﬁ%lgggfﬁfgltang(?fg]@ne%&‘%g@tgedﬁ?@?%%ﬁﬁkﬂ one direction to o~te
si de of the verti CEHie hawieplugasieabbeiinthex details ofd pefdrsdsintbodimemn opposite

side of the v~rtieal tower; . an operator wal kway provided on said
hori zontal t re§Mhigh argitustrated ip Fignees 3G? O)s aipps2 Bhystcakbamisy fagdhe | n

perform ng qg‘,g r f j rﬂg{? i ng
supported oﬂdgﬁrg'&ge Oc?lk’g&?xﬁﬁ%%kf%ﬁ'h%%?fd&%%}@? ﬁ’éf% vc\)/Zé?l W z:}"?ms%ai d tower
| ocated 13 a the usial towhior covepswisioh flofiraily fokrm3he clohak dy "rpp! fior adeasvr K t o
internal stufaces of two sidewal ls of said bold whjch et at, a first

corner) usind @HB?)‘IRQSEO%G ‘_ﬁPihB@- fﬁ’@rﬁ%ﬂ“&?@?@ﬁﬁ’; 1 ﬁ‘iRrPYiﬁﬁs sai d tower
to a second |\pgghd Pk %péxﬁh& &%E&:s?tva?é'sgmlg%ll&ed By pBR&FALd fRtwdrk S—TUrE

Sr~~r 3z

and hoses 112, 122, and others by various closures. The various openings
shown include an openable/closeable trash removal hatch 114 out through

20  which separated debris can be removed, openings 116 for compressed air hose
penetration, openings 118 for electrical line penetration, openings 120 for
penetration of the exhaust hoses 122 to the dust collectors 110, personnel
access ports 120, and openings 114 for penetration of the dehumidified air
supply hoses 112 from the dehumidifiers 108. In the preferred set up, the dust

25  collectors 110 are used only during blasting, whereas the dehumidifiers 108
are used during both blasting and coating. However, where collection and
processing of effluent air while coating (e.g. spray painting) is being

conducted is desired or required, the dust collectors 110 can be replaced during
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0 5 MAR 200 said shiftable support structure while said shif~abqgm&;g%rt
structure is disposad in suppprting relation to said tower; (d) fromthe
wal kway, WYOPOYE#H tower | ocated in said second | ocation oPTHWHEEk of
said hold, applyidg work to internal surfaces of two sidewalls of said hold
whict; neet at a second corner) etsing supplies supplied fromsaid systens;
and (e) lifting said tower, said supply systens supported on said deck of
said bold, and said shiftable support structure out of said held. 17. The

met hod of clajim.l fw her ¢ rising. (fl repeadr~g steps (c¢) and (d)
twice nare, rcé’g{ﬁlé%? P ?%ﬁlvsigrsugéﬂfﬂﬂ?tgggrﬁi(aal°t°8ﬁ§9u?%cog“l?‘ﬁf$ﬂorg‘?t%ﬁ a fourth

| ocation and |gRRNYdiNEuANSY-kmprBvinpbQlip@bmsur faces of two sidewal I's of the
-hol s~ which respectively tncct at ‘a third and a fourth corner, before
conducting step (€bhelisfich flng ofvhe hawch plug @bseimblyl 706 prefarablnis fabricitador k
conprises at | east one qf cleanin nd coating said surfaces. 19. The

.met hod of cl QH‘EE?FE@B%FFE‘?H{@&" ‘i"fﬂammﬁ"g‘j’ WEIgHS appIgximagely SQdpetyie) twi ce uo

successi oR, 0 ' cand.: i . hefore

Condt act | By SPEE 485 R g8t HpAgASANCAb o8 e BB SR e ani ng

conpri ses bl dstcooperatidnwily thzdiateh cgvdrs ofthe eespedtive hORL | ng conpri ses sprayi ng

with a coating conposition, 21. The nmethod of claim 16) wherein said supply

syst ems supposed &Pﬁ%&m%@b‘@n@pﬁ%ﬂ% Ry e acempessialpeavaiiably second tower,
iS04 kN €01 14 I Wizt 4 1 i p . @l SO operating
sEkdl ke 804 MoRECA BN Soc FRERR0000- S0 conidn oF

further corrprﬂ
e port 3 while said

sai d shi f~abl

shiftabl e SUBﬁ?ﬁl@ir@tmﬂﬂfﬁx df delstinpidified Qirl t0 tisdQr Hieded, 8ddhon to said
sccoad tower, for shi#~ing |ocation said supply systens sgiﬁported on said

deck of dai d debpmidifier canrhe opereied dn egnjwictipawith angicheates or shiller @pep of

appl yi ng work,in rayi abrasive grit,from | east one nori~c at

said irsterr tsg?wgtir‘bglgt(@gsﬂggﬁ&mmso# 8%‘%3}#’?. é%.aathefﬁéa?m(ﬁ’c%mof clai u~

22, wherei n: FaghdebuRidifier 398 bEIKE pefedd drsbddRematquifgals KfAsai d hol d

i nclude at | east opa hopped forb/?]l;%ggl ng abusive grit to each said nozzle

from ou boat €lectrigaliseseise and 220d psistraem servideuandyeighetbdvi ng spans
abrasi ve ruixt yr.e &k a recycling station | ocated orl board said second
{ over : meiric tons.

15 Each of the dust collectors 110 may be a commercially available unit,
e.g. on N-Viro, Inc. 36,000 cfm model, which is arranged to remove
contaminated air from low in the hold 18 through a respective 1.22 m diameter
corrugated plastic duct 122, which is suspended from the hatch plug. Each
dues collector 110 of the preferred embodiment requires 124 KVA of electrical

20 power, and 52 cfm of compressed air.

The on-deck compressors 40 are shown including two for each hold
where blasting is being done. These are equipped to supply compressed air to
the recycling shot blast unit 36, the dust collectors 110, and the semi-
automatic open blasting machines 42. A preferred compressor 40 is an

25  Ingersoll-Rand Model HPE-450-2S rotary screw compressor, rated at 2099
acfm, at 150 psi, driven by a 450 Hp electric motor. By preference, each
compressor 40 is conventionally outfitted with an after cooler, moisture

separator, particulate filter and desiccant salt tank (for assuring air dryness,
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at said recycling station sepaxaung from said spent abrasive UHQtMABrZQUJa
reusable fraciioa of abrasive grit; and supplying said reNSable fraction of
abr asi ve grw(? 01544 sai d recycling s'cation to sajd at | east Sﬁéjsr?%ﬁé? 2a.
The net hod of claim 21) wherein: said abrasive grit conprises steel shot.
25. The nethod of claim 16) wherein: said step of applying work includes
sprayi ng abrasive grit fromat |east one nozzle at said internal sw-faces
of said two sidewalls. 36. The method of claim25, further conprising:
horizontal |y slitiyf QF%%P t one track
ext endi ng suBSTTru In@msyﬁmg%&‘h%%ﬁggg% g’r?ggég Seg%é]? Ia?técﬁﬁ\fval kway, and
shifting each ab&ssctee beingigustiardrisdp@iltin ihe dsaiidgd. r ack wile spraying said
abrasive grit therefrom 27. The nmethod of claim 2b) further corpprisit-~g:
changi ng angul sxi olépugh thegmgfprr%gowgrfgr the sy§tem dpwtibedisaledtrieads al axis to

at | east one t||t u | e candur Jor reaching

| ocations on $37F ?sa‘f’agﬁ ée 511#0\,\@'5" HAnSp Se%’i)a’gl qrcieégq "'B%lg"fﬁ PABHe and

bel ow wher ¢ tbans!uﬁ@;%ﬁkbete tﬂa@zdr@oﬂﬁr%é&?prsﬁaﬂastem pyR@ di&shggt i ve said tuck.
28. The net hod laim 27, ffuther conprisiag: fIXI ng sald at | east one
nozzle in at lkamsity cpmetabﬁutydof ¢quipmentgardasafetiawhich ceull onflwenct aldegisiohi fti ng
the respective at |least arie zzIe al on%ﬁﬁ]’l‘e re ecti e said track. 29.
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10%&’ () - #leWeY)Séb@Wedfromé)Wt&hé Jbut tlibG}ertib@hro]lIB:b'SﬂQ%&b(e) j - odEbOY5! ;
$10%&' ()-GLO% &' () 092& () -10%& () - &10ty 2& () 1098 ()-o0z*dENCYS!
Yorl0%z & () - #msyﬁsaﬂte%a mméegj ffdi (depending opywhich way y the work is

10%¢& ()-10% (&% SALRAEDOYS5! S/ 10% & () --10%& ()- +10%& ()-

L* @0% & ()-(% JER g?‘-'flOfVa&' O- 1 xmbCy5! ;. 10%& ()- 10z 10z
10zs>10% & () - YA10%ibSise a-blad @R Hiashine 49 1REdn4dn operator simply installs a

blast hose 126 connected to the nozzle 124 through an oscillatably mounted

10  tube 128; secures a reaction nut 130 to lock the blast hose 126 to the tube 128,
and connects a compressed air line (not shown) from a respective vessel 76 on
the unit 36. A deadman switch (not shown) preferably is provided for
convenient use by the operator for stopping the blast stream at any time in the
conventional manner. (See Figure 37.) Each human operator (blaster) should

15  be fully outfitted with normal protective gear conventionally worn by blasters,
when using a blasting machine 42. The tube 128, as shown, is mounted to the
T-bar track 68 by a mechanical assembly 132 which allows the nozzle to be
oscillated in a (preferably) 60 degree arc about a horizontal axis (e.g. 30
degrees up and 30 degrees down, from horizontal) which will permit the

20  blaster to clean a 66 mm high swath with the tip of the nozzle 124 positioned
150 mm away from the work surface. The mechanical assembly also is
slidable along the T-bar track 68, so that, in addition to tilting the blasting
machine 42 up and down, the blaster can push or pull it along the track 68, at a
rate that is determined by the blaster by observing the progress of the work.

25 By preference, and as shown, the mechanical assembly 132 includes left and
right arms 134 having adjustably divergent outer ends separately slidably
mounted to the track 68. By adjusting the degree of divergence at 136, the

blaster can effectively extend and retract the nozzle tip relative to the platform.
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YGLOY& () - f y#hHéng bn Eor%gg@ed(ﬂu‘lliheads and shell stiffeners insofar as these features

10%&' ()- 10%& ()- /7188888dE~_ @5! yO10%& () - S. )
109% () - L- 100/mtr(u)ieﬂmwsaa)are3rfmmnm()rhe/qmme(adﬁsmm@@m}eg%gg =y5! 11 $10%
*=r=g ()--191$10%[2{& ().~ 10 10 10> 10%& () 134 g 2310%& ()-9m : F;
] <2 X0, 551 PIERSRHIY Complises cieaermeshapison agcessit or.mpaling

a0sePe () || SUMACH) pod Siagl g pharaParyBb %fof%“&é?%%% e "3 10
& ()- ! @*10%nedbsnjcal ﬁi&éﬂaﬁ%ﬂd&oﬁl)y can b0 ¥adted up!c3 To R Yeitkin 8hd 50 AGHE@O

(@2/2") 51 109%& &F109%& ( 10z
@O arc pg'gvxously descn%ed but also preferably can be locked, by a position-

locking arrangement 138.

10 . By preference, the blast hose 126 may be fitted with angled
replacements for the straight-ahead tip of the nozzle 124 depicted. so as to
permit the blaster to clean behind stiffeners and similar structural features
encountered in holds. To the extent needed, it is, of course, possible for a
blaster to demount a nozzle 124 from an oscillatable tube 128, in order to

15  manually support aim the nozzle, while blasting, in order to reach otherwise
inaccessible places. When all of the operators have finished blast-cleaning all
of the surface that they can reach from the platform in its current position, one
of them shifts the platform vertically and/or horizontally to bring the blasters
into new territory in need of blast-cleaning. When all that can be reached from

20  the module 34 located in its current location relative to the bottom wall (tank
top 30), the transporter 32 is used to shift the module 34 to a new location,
whereupon blasting work continues, until all blast cleaning that can be
accomplished from the module 34 has been completed. At this point, if
coating is to be done in some other way than from the module 34, the various

25  ducts, hoses and lines are disassembled to the extend necessary and the hatch
plug assembly 106 is removed, and the equipment 34, 36 32 is lifted out of the

hold and moved to where it is needed next.
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described above in relation to blasting. Or, other, e.g. more robotic spraying
arrangements (not shown) can be provided.

It should now be apparent that the self-contained staging system for
15  cleaning and painting bulk carrier cargo holds as described hereinabove,

possesses each of the attributes set forth in the specification under the heading
"Summary of the Invention" hereinbefore. Because it can be modified to some
extent without departing from the principles thereof as they have been outlined
and explained in this specification, the present invention should be understood

20  as encompassing all such modifications as are within the spirit and scope of

the following claims.
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S10%& () - LL.I i L}tbc;’n}e}\g&k/ applicator mounting mechanism mounted on a respective at least
one horizontally exiending track, for being shifted therealong;

' each said work epplicator mounting mechanism including a connector for remavably
securing a work applicator wo said work applicator mounting mechanism, adjustable arm
means arranged for varying the exient of projection of the connector and therefore ai work
applicator when secured thereto, from the respective said track towards and away from a
respective internal wall surface of the cargo vessel hold, and an adjustment fearure for
accomplishing angular movement of the connector, and therefor of 2 work applicator when
secured thereto, throughout an arc about a horizonral axis;

at least one abrasive grit-sprayer nozzle removably secured by a respectve said
connector 10 a respective at least one said work applicator mounting mechanism to fu.ﬁctian
as a respective eaid work applicator; and
an abrasive grit supplying and recycling unit comprising:
a second tower arranged to be supported on a bottom wall of the cargo vessel
hold;
at least one abrasjve grit supply hopper supporied on said tower and anianged
10 contihuously supply sbrasive grit therefrom, in a stream of compressed air to a
respective said abrasive grit-sprayer nozzle; and .
a recycling system arranged 1o receive spent abrasive grit mixture resulting
from use of each said work application, separate from that mixmre reusable abrasive
grit, and supply that reasable abrasive grit to each said abrasive grit supply hoppgr.

2 The apparatus of claim 1, further comprising: ar least one abrasive grit-sprayer
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4. The appararus of claim 1, further including:

a hawch plug assembly arranged to sealingly close a hatch opening of the cargo vessel
hold;

said hatch plug assembly including:

apparatus for conditioning air;

first ductwork for introducing into the cargo vesse] hold air condjtioned by said
apparatus for conditioning air;

apparatus for cleaning air; and

second ductwork for withdrawing dirty air from the cargo vessel hold and for
supplying that dirty air 10 said appararus for cleaning air.

5. The appararus of claim 4, wherein:

said hatch plug assembly further includes:

at least one harch arranged to permit the ingress of workers 1o and egress of workers
from the cargo vessel hold.

6. The apparatus of claim 4, wherein:
said hawch plug assembly further includes:
at lJeast one harch arranged 10 permit the removal from the hold of trash generatad as a
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8. The apparatus of claim 1, wherein:

said arc extends throughout about 60 degrees, arranged so as to permit work to be
applied from the work applicator both above and below a horizontal plane extending fram the
respective said work applicator mounting mechanism toward a respective internal wall
surface of the cargo vessel hold.

9. The apparatus of claim 8, further comprising: ,
a fixing mechanism for fixing each said connector at a selected angle along the
respective said arc.

10.  The apparatus of claim 1, wherein:

said work platform further includes a walkway having at least two runs each
extending along a rcspeCtiVCNOne of four sides of said first rower; each said run having a
respective said track exiending therealong.

11.  The apparatus of claim 10, wherein:
said walkway extends along all four sides of said tower.
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13.  The apparatus of claim 1, wherein:
said abrasive grit supplying and recycling unit is arranged for supplying and recyeling
stee] shot as said abrasive grit.

14.  Apparans for spplying work to intemal wall surfaces of a bulk cargo vessel
hold, comprising: ﬁ

a first tower arranged 1o be removably supparied on a bottom wall of the cargo vessel
hold;

a work platform moumed to said first tower for vertical movement and for posxqomng
at a selecied elevation above the bottom wall of the carpo vesse] hold;

said work platform including at least one horizontally extending track;

ar least one work applicazor mounting mechanism mounted on a respective af least
one horizontally extending track, for being shifted therealong; :

each said work applicalor mounting rmechanism including a connector for removably
securing a work applicator to said work applicater mounting mechanism, adjustabl'p arm
means arranged for varying the extent of projection of the connector and therefore & work
applicator when secured thereto, from the respective said wack wowards and away from a
respective intemal wall surface of the cargo vessel hold, and an adjustment feature for
accomplishing angular movement of the ¢onnector, and therefor of a work applicator when
secured thereto, throughout an arc about & horizontal axis;

a Jeast one abrasive gril-sprayer nozzle removably secured by a respective said
conneclor W & respective at least one said work applicator mounting mechanism to fimction
as a respective said work applicator, wherein:

each said adjus;table arm means comprises a pair of arms which converge towards the
respective said connector and diverge towards the respective said track; and adjusiable means
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1098&' () - 41Q3@satd cornb@dPdontprises a tube for receiving a respective said work applicator,
and ap adjustable fasiener for removably securing the respective said work applicator in the
respective said connector.

16. A method for applying work to internal wall surfaces of a bulk cargo vessel
hold, by one or more operatars working from a platform, comprising the steps of

(a) lowering into the hold so as 1o become supporied on the deck of the hold, an
appararus, comprising:

framework providing a vertical tower having a base;

a shifiable support strucwure arranged for supporting the tower base and arranged for
shifting the tower about in each of two mutually orthogonal harizontal direction on a
substantially horizontal deck of the hold, for stationing the tower in proximity with each of
four corners where respective pairs of sidewalls of the hold meet one another;

a vertical wolley mounted to the vertical 1ower and vertically movable thereon to
assume and maintain each of a plurality of selected vertical elevations; '

8 horizomal wolley mounted 10 the vertical wolley and bidirectionally horizonrally
movable thereon 10 assume and maintain each of a plurality of selected horizontal positions
relative 1o the vertical tower, including a first extreme of extension in one directian 10 ope
side of the vertical tower and 5 second exweme of extension 10 an opposite side of the v:cnical
TOWeT;

an operator walkway provided on said horizontal wolley; and

a complement of supply systems for use in performing work on said surface, at lpast
some of said systems being supparted on said deck of said hold; ,

(b)  from the walkway, with said tower located in a first location on said deck of
said hold, applying work to internal surfaces of two sidewalls of said hold which meet aa
first comer, using supplies supplicd from said systems;

(¢)  shifting said vower to a second location on said deck of said hold, by operating
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said stufxable suppart structure out of said hold.

17.  The method of claim 16, further comprising:

(£) repeaning steps (c) and (d) rwice more, respectively for shifting said tower 1o a third
and a fourth locarion and applying work 1o internal surfaces of twa sidewalls of the hold
which respectively meet at a third and a fourth cemer, before conducting step ().

18.  The method of claim 17, wherein:
said work comprises at least one of cleaning and coating said surfaces.

19.  The method of claim 18, comprising:
conducting steps (a) - (d) and (f) twice in succession, once for cleaning and a second
time for coating, before conducting step (€).

20.  The method of claim 19, wherein:
said cleaning comprises blasting with abrasive grit and said coating comprises
spraying with a coating composition.

21.  The method of claim |6, wherein said supply systems supported on said :deck
of said hold are provided on a second tower, further comprising:
in conjunction with canducting step (c), alsa operating seid shiftable support sopcture
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o leg sald slnﬁable support strucrure is disposed in supporting relation to said second vower,

for shifting location said supply systems supported on said deck of said hold.

%%%6%

22.  The method of claim 21, wherein:
said step of applying work includes spraying abrasive grit from at least one nozz{e at
said intemnal surfaces of said two sidewalls.

23.  The method of claim 22, wherein:

said supply systems supported on said deck of said hold include at least one hoppery
for supplying abrasive grit ro each said nozzle from on board said second 1ower, and further
including:

receiving spent abrasive mixture at & recycling station locared on board said second
ower;

at said recycling station separating from said spent abrasive mixture a reusable
fraction of abrasive grit; and

supplying said reusable fraction of abrasive grit from said recycling station 10 sajd at
least one hoppez.

24.  The method of claim 21, wherein:
said abrasive grit comprises steel shot.

25,  The method of claim 16, wherein:

said step of applying work includes spraying abrasive grit from at least one nozzle at
said internal surfaces of said two sidewalls.

26.  The methed of claim 25, further comprising:
horizonually shiftably supporting each said nozzle on at least one tack extending
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changing angulstion of at least ane said nozzle about a horizontal axis to at jeast one
tilted angulation while conducting step (d), for reaching locations on said intemal surfaces
located at Jeast one of above and below where the respective nozzle is supported by the
respective said track.

' 28.  The method of claim 27, further comprising:
fixing said at least one nozzle in at least one said tilied angulation while horizontally
shifiing the respecrive at least one nozzle along the respective said track.

29.  The method of claim 26, further comprising:
adjusting proximity of at least one said nozzle from the respective said track, in .
conjunction with conducting step (d), for adjusting proximity of the respective at least qne
nozzle 10 & respective said sidewall. .
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