; e3e??3%] &6T~e0 5 Jug | oal SELF- CONTAI N | CE FOR CLEANI NG AND CQATI NG
HOLD SURFACES I N A BULK CARRI ER 5 BACK ND OF THE INVENTICN%A“gmwacaI
bulk carrier is a shipping vessel having a hull, within at | b3t j or
portion “ he m dbody of which, the internal volunme bounded by
the 10 sjﬂ“ﬂmm mmumwn bottom of the hull, is partitioned into a plurality of
cargo holds (88 ﬂ@ﬂlnﬁs alternatively called tanks). Depending on the vessel
wi dt h and | engt the cargo holds are arranged in one or nore side-by-side
col ums extendi ng | engthwi se of the vessel and separated 15 by | ongitudi nal
bul kheads, and a plurality of longitudinally adjacent rows and separated by
transverse bul khesiisE-qONTADNEP RENECHT FOReCLRANT NG Al COAT WHedtLind hul |
sidewal | s, with associated structure, provide respective fore-aft wal kways
of the deck of the vessel, 20S&8RTFACEE uppér BEhds CORRIRE transverse

bul kheads provi de port-starboard wal kways of the deck. The bottons of the
i ndi vidual holds are fornmed by respective portions of the upper surfaces of

the inner side of the bottomof the hull. Portions of the side
i ndividual hol ds, 25 whet her formed by vessel hull sidevall. M@W\g““ \\
| ongi t udi nal bul kheads or sides of transverse bul kheads )

are generally vertical, but may have sl oped, bevel ed or curved reglﬁﬁg The

hol ds typically are open at the top throughout an area which is
substantially large as their maxi mum horizontal cross-sectional area. These
openi ngs, 5 general |y referr RREHERQUNAt@heHHE VBT RN |y cl osed during
transportation, storage and waiting periods, by qgpenable hatch_covers.

Hat ch covers may bé de&@ligidd B bEpRyStcis ISPﬂP@dnSuﬁ’eéﬁeéo&aﬁ’lé‘ﬁ & a
unit, or to be folded, tented or rolled out of position. 10 A typical bulk
cargo vessel &l &se&”ﬂ%ﬁJkﬁﬁhéﬁﬁﬁﬁlﬁgWQJFFbWQEWéOGr°§uﬁ§a&@€550%%6dlty,

w t hout use of ,any contai ner packagi rial but for the confines of
the hol d. HowBEPOo Mt iMbe€ of@? E&%g'%& ﬁgUHFOHPEPﬁéFEth B&t her

N e e ¥ L e
T TSl et S el
tanks). Depending on the vessel width and length, the
cargo holds are arranged in one or more side-by-side
columns extending lengthwise of the vessel and separated
15 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 the vessel,
20 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,

25 whether formed by vessel hull sidewall, sides of

longitudinal bulkheads or sides of transverse bulkheads



20 hulled. The walls of each side, the bottomand the top of a bﬁ'ggﬁa@ﬁg
hold typically are made of steel plate, wel ded at edges and inte § i .
The internal wall surfaces of a bulk cargo hold are 25 subjected to at

| east some of the same stressful environnental conditions as is the outer
surface of the vessel hull. In fact, du€ to the reactive or corrosive 05
J UL 200Z 3 nature of sonme bulk materials transported, e.g., rock salt,
and the confined space, the environnental stress on the wall surfaces of a
bul k cargo hol dreagegavselsuvbacecdel epulr abiyoRade &lgpealebefalled kan is
experienced by 5 the exterior of the vessel hull. Therefore, for

| engt heni ng t heue¢enoregibhke ofhthaotasgeypesael yaadekeepinngti thien tg@od
repair, the internal surfaces of each bulk cargo hold are best cleaned and
coated when thenyeggebutSanewreandhibanipesubdicaalliylneclieaned aandhtQ r
recoated. It is possible, when fabricating a new bul k cargo vessel, to

cl ean and coatmakih@ashoseneneblt BeopkatestibaklWwallkaf or ThegspegpknidgRart s
of the hull and holds prior to welding the sheets together to provide the
|5 respestive yehksalapdrilienreafl ter apehditapest oatrer acsmaplly cleardor

recl ean and coat or recoat the areas at and bordering the wel ded seans.
There is a pardiheuhgrtyankpoachtvenst ytorafewan whitheagcpatiingshebyg
provided is a reactive (e.g., "epoxy") coating whether applied by 20

di ppi ng, rollioagenabdprayton. cboneser , Hahchaoypvenst angebe the ikalked wal |
surfaces, like the vessel hull exterior surfaces, of a new vessel being
built, are cl eaaephgsdcebayetli éhedrehy aftposdutivhngs wehding, okoltb g and
installation of at |east 25 sonme fittings have been conducted. In both the
| atter instancobfieduchentednanufatiedepuandfi postitponepai r and

refurbi shnment, it has heretofore ~.5J UIl 2002 4 been a common practice
to clean0and coat thetlpidahablisk(aareenvelsseh is used Hereitwanspomtinge
si dewal I s whet her provided by hull surfaces, |ongitudinal bul khead
surfaces, trangdvéigeabutkbeapuspebieesommpdityp Widbousf usehalfl apott om
wal | s and the undersides of hatch covers), using portable staging
tenporarily ereetedinarsherhppakagbngi Bpyesuppl buented sher ephddagsbyfuse
of a nobile "cherry ficker" type of operator-lift tenporarily |owered into
the hold. 10 Sth¢akeld} eaiPrigVeypi eareyiPrAGoPESSt oPeEBly drip&et i ng
particles of an abrasive material ("grit" against the surface which is to
be cl eaned. | nCeRR2INAEE aPLEsOtRRE ParkprELBE SPBILPRHI Fhepray®@dikYa bl ast

Of comyessed al . ssung. i ough g hose and, out 01,315 922 Lg Pl fed ot

of a single hold.

A bulk cargo vessel may be single-hulled throughout,
double-hulled throughout, or partially double-hulled (for
instance, double bottomed} and the remainder single-

20 hulled.

The walls of each side, the bottom and the top of a
bulk cargo hold typically are made of steel plate, welded
at edges and intersections.

The internal wall surfaces of a bulk cargo hold are

25 subjected to at least some of the same stressful
environmental conditions as is the outer surface of the

vessel hull. In fact, due to the reactive or corrosive



who is wearing protective clothing and breathing gear. In other i §$tiiciHi,
the simlarly attired worker uses a pneumatically or gravity-fed
centrifugal inpeller the outlet opening of which they direct against the
work 20 surface. As the abrasive grit igpacts agai nst the surface to be

cl eaned, it abrades away whatever is nost vulnerable to its attack,
principally scale, rust, caked-on remai nder of fornmer cargoes, and what
remai ns fromprior 25 coatings applied, as affected by the environnent
since applicathefurkt ofSsaneopalat aatertespobsbhspotyedhes. ghy asbuee

bl asting, to continue working on a | ocal region 05J U1 2002 5 of the
surface, until ssubst antli ahkycehfihbat spacepathei sngonenmbitad EhoUks on
substantially eating into what is 'good', and then noving on, to the

cl eani ng of antndj agent sarraest bEGhOPudk thegsundépeecah dhesspentigeit,
therefore, contains not only the material inpelled against the surface, as
affected by thaetapastathuh akse theaterovatemateni ft, eapdrieneddt bget her.
In sonme instances, the work head includes a spent-grit recovery nmechani sm
such as &an undehkykergetfocabchthasivasselfhuhel andesafdren fome, so that
the abrasive blasting is conducted as a cl ean-up-as-you-go operation. In
ot her instance3enthresprnt thei econopiy lafésofothdecitrgoryessel, ahde upper
surface of the bottomwall, and onto the predom nately upwardly facing
surfaces 15 of ketpgnggiandneqouognespaiandths sSmeptnap, svatacaedofipeach

ot herw se col |l ected by workers working in support of the blasting
operators. |In soik casganbedd the hest cieameld @idshaapedrahasdtbarticl es
of refractory material such as Carborundum or 20 agate; in other instances,
it is mude of hesdelsharpewi agnentbenfpéricdinghkyiceantenedl anfincl udi ng
bits or balls of steel. In such instances, collecting the ferromagnetic
conponer? of thecepeed.grit separately fromfragnents of coating and ot her
debris is possible, using 25 nmagnetic or el ectromagnetic collectors or
separators. 0 5 JIU Ls2pogsEbSpenthgri fakbhcaelny szt Poviapedkafdrghe
various fractions subjected to differing benefaction, disposal and re-use
procedures. CoBEFRgs, f BP| 6HEAD éF@aﬁ?ﬁBsahr%e%§bi%%T¢y°§pghﬁe515t89
spraying. Generally, these are made of what a nontechni cal person, and
often a personthattWdlir BEEMspRERRAELE®I PoALTF aPTf yER@® UYL Eap D BALAE . The
current trend in coatings, is to ones which include as the vehicle or

medi um whi ch eﬂ%b?ést%nﬂeiél?%cFFFt%?%%tép%?g%Eﬁ?BnFosB?%&H?ﬁgtaﬁd

continuity of |ayering, yet on ¢ | etion_of its c¢ontribution to.th
brocess S generSE SROGE LY Rl HARLS! G0N aFPFE’ of SRF CEbIpuNLC abaF FaBi-EPLY
escape into the,air and tger fore, needing to be contained, abated,
conbust ed or 1%1§?ﬂe?ﬁﬁggc 23 taﬁﬁtﬁ?a.h%rs¥%§?%% %%%v%ﬁ?f%nﬁ?l?nased in
hol ds for WorHSéréngR%tFMQ'L§%888d¥8£ﬁ99 C#ﬁ??é“ s and Qﬁt?&b?QEQ erations,
typically is conventional "construction scaffolding, which includes many
modul ar SeCt'QQ§tP£ctive style of werk if the coating being provided is

a reactive (e.g., "epoxy") coating whether applied by

20 dipping, rolling or spraying.

However, in many instances, the hold wall surfaces,
like the wvessel hull exterior surfaces, of a new vessel
being built, are cleaned and coated entirely after
cutting, welding, bolting and installation of at least

25 some fittings have been conducted.

In both the latter instance of such new manufacture,

and in ship repair and refurbishment, it has heretofore



20 framework, and planking. In one sense it is convenient to use such

st agi ng, because one set of conponent parts can be assenbled in man

di fferent conbinations, in order to enable work on hol ds havi ng varﬁéquZWZ
| engt hs, wi dths, heights and physical intrusions. However, set-up and 25
tear-down are tinme consum ng, and worker  error in securing planks, clinbing
on scaffolding and dropping parts unfortunately results in accidents and
injury. 05J Ul 2002 7 And, each shift of work and each set-up and

t ear - down i nvobees el avbewingrecttike $caffekdi agd epeéntiki heldawryilag
heavy equi pnent. Bl asting and coating equi pnent needs to be assenbl ed and

t aken apart, irel teirmgwhiphedsatisedahdreiquid- detivdeyshdswsllanwhekbetric
cabling. SUMVARY OF THE | NVENTI ON The present invention seeks to preserve

t he functional prpvatietheyhénétloboréacenvehonghhhdapehodudkbledd appar at us
for cleaning and coating the internal surfaces of bulk cargo vessel holds,
whi | e over coni sgrffheeshotireosvegsecahdldhaabacksfanesdenhbhet bopt heédesnef cost
and worker safety risk of fully staging cargo holds, including installation
and reno¥%al 15hoflilsbagitrg wpiilghgsdatidebvaddssidhe ofnkatchstouadswer ker
safety risk of coating personnel having to clinb staging while carrying
coati ng equi pnmeatngopractebsesgthgdng t@mb@rénéibder@ﬁéegihﬁ the besd, of
installing and hooki ng-up 20 cl eani ng and coati ng equi pnent, including
hoses and el ecppssablyabbppleantdtedectoserbacaddayrinag, Oﬁaﬁdmphgland

di sposing of m neral abrasive, in sone instances, while p rOV|d|n? a met hod
and systen1wh|EﬁhﬁngSPaﬁkérdaEV§et@fnﬁﬁa¥a§@9rbléﬁdtﬁ@ﬁoraﬁH1Y5 eusrey¢

adapt ed
into the hold.

10 Surface cleaning typically involves forcibly
impacting particles of an abrasive material ("grit")
against the surface which is to be cleaned. 1In some
instances, the particles are simply sprayed in a blast of
compressed alr, issuing through a hose and out of a

15 nozzle pointed at the work surface by a human operator
who is wearing protective clothing and breathing gear.
In other instances, the similarly attired worker uses a
pneumatically or gravity-fed centrifugal impeller the
outlet opening of which they direct against the work

20 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, caked-on
remainder of former cargoes, and what remains from prior

25 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



to use in holds having a w de range of sizes and shapes. ~ gut zooz s The
sel f-cont ai ned device for cleaning and coating hold surfaces in a @QUWLZWZ
carrier includes four major conponents, namely a horizontally nobile
vertical tower (e.g., with wal king beang for permtting the device to nove
into the four corners of the hold into ich it has been |owered), a
vertical trolley for permtting the workers to reach with their equi pnent
all elevations within the hold, a horizontal trolley for permtting the

wor kers to achiogveh@ptsunfraqe,oxintiitly substamdlalsly falde, thidk airsl 'dadniing and
coating support equi pnent and systens. By preference, the device can be
lifted into andomat, dfutt hel tderugo shulstaad tticgelthergtiovg i imteo mebd thmuins of t wo
sections, including a base section (which includes the base of the vertical
tower, wal ki ng 'eads, alrd rdcun med s syst divs fhor wllesaniing @hdircoat i ng,

wor ker air supply and el ectrical power, as well as |lower parts of

di stribution sgsijemsn twicrh neerinettara) o farfdiearswpfgare .sect i on (whi ch

i ncl udes a vari abl e hei ght upper vertical tower, vertical trolley, variable
ext ensi oA hori zont alThter sifegyt, gwdrtt,i ddierafanel lentedinst nedelanlisighe
horizontal trolley extension nechanism and upper parts of distribution
systens, with oemegdrdr smpetiedimedinsdettinen Sur facsokas @ fdieatsd Risechahe
wal kway on the horizontal trolley extends on all four sides, in order to
perm t wor ki ng ifpamtat budastl sowdhs denos lsimaflariddousht oxeshch of four
positions of the base on the bottom of the hold. For cleaning and coating,
aut omat ed abr asgetbleast i G S@Uepift anae sautiditatvegk heasi ingludegpz 9
coating spraying equipnment is provided for horizontal travel along each of
the four sidesSEENNETHETr ICAGPVAL Yt MEIGhaR1 s, g SUGH ashesarddsr Y|ing The
principles of the invention will be further 5 discussed with reference to

t he drakPngs whéternbgsdfeored emsddidRchtSU i@ HIRE: e Wiidcithes
illustrated in the drawings are intended to exenplify, rather than limt,
aspects of the2PR¢EAVIEOR &S ST Aed SRdHE D A HF BRYE- TENRI A ON OF

THE DRAW NGS In the aw ngs:
operat?%n. %n other instances, the spent grit simply

falls to the floor, i.e., the upper surface of the bottom
wall, and onto the predominately upwardly facing surfaces
15 of staging and equipment, and is swept up, vacuumed up or
otherwise collected by workers working in support of the
blasting operators.
In some instances, the grit is made of sharp-grained
particles of refractory material such as Carborundum or
20 agate; in other instances, it 1is made of hard, sharp
fragments of ferromagnetic material, including bits or
balls of steel. 1In such instances, collecting the
ferromagnetic component of the spent grit separately from
fragments of coating and other debris is possible, using

25 magnetic or electromagnetic collectors or separators.



Figure 1 is a front elevational view of the self contained devicgsf qg 200
cl eaning and painting hold surfaces in a bulk carrier, the device belng
shown supported in a 15 hold with the vertical trolley about hal fway

el evated, and the horizontal trolley naéinally ext ended towards the
sidewal | of the hull; Figure 2 is a schematic top plan view of the
structures depicted in Figure 1; 20 Figure 3 is a schematic top plan view
simlar to Figure 3, but showing the horizontal trolley centered; Figure 9
is a side el evati orfleni ea¥r igf adie e vi oast Shoake prowd ddte iahieud i r st
enbodi nent of a ventilation system 25 Figure 5 is front elevational view
t her eof ; 0 Frrdiiorpoouediefire 6lisfer Inpmens Btignaldisrasal a
nodi fication wherein the ventilation systemis provided with a raised and
swi vei abl e i nlegtd wadig8 gureceduse s top plan view of the ventilation 5
system provi ded device of Figure 6. Figure 8 is a perspective view of the
devi ce | ooking at tdnettigpysanih lokrew igor mekeaninds tdvee Hork Xornt & aproliesy

maxi mal | y advanced forwards to the right, and shown provided with an

aut omat & bl asty e d or @8Terd gy 1TheHguree nade Lhjviatela vl onal

view of the device of Figure 8, shown supported in a hold;
technical person, and often a person in the trade

speaking colloquially would call 'paint'.
The current trend in coatings, is to ones which
include as the vehicle or medium which enables and
10 facilitates application, spreading and continuity of
layering, yet upon completion of its contribution to the
process, generates a minimum of volatile organic
compounds available to escape into the air and,
therefore, needing to be contained, abated, combusted or
15 otherwise dealt with.

The staging conventionally used in holds for worker
support while conducting cleaning and painting
operations, typically is conventional construction
scaffolding, which includes many modular sections of

20 framework, and planking. In one sense it is convenient to
use such staging, because one set of component parts can
be assembled in many different combinations, in order to
enable work on holds having various lengths, widths,
heights and physical intrusions. However, set-up and

25 tear-down are time consuming, and worker error in
securing planks, climbing on scaffolding and dropping

parts unfortunately results in accidents and injury.



Figure 10 is a perspective viewsimlar to Figure 8, but shomﬁnggghmlqmmice
equi pped with an aut omated coati ng-appl yi ng machine; 15 Figure 11 is a

| arger scale fragnmentary perspective view of a portion of a device of
Figure 10; and Figure 12 is a side elev?tional view, simlar to Figure 9,
but show ng the device equi pped with an automated coati ng-appl yi ng machi ne,
as in Figures 10 and 20 11. DETAILED DESCRI PTION In the drawi ngs, a bulk
carrier vessel 10 is schematically and fragnentarily shown including walls
defining a hold 12. In the instance depicted, the deck 25 14 (bottomwall)
of the hold i sApfovided BYifhechorebin &t ARCRUFEETWRI BRIWEEBRE~BEYPhe i nner
hull, in the case of a 05J Ul 2002 Il doubl e-bottoned hull, one side
wal | 16 is pro¥ipdedvey ¢hembessed Al Fhe afcappotitBIsi AELRRI Fhide s

provi ded by the vessel hull on the opposite side, or by a | ongitudinal

bul khead, anotGeFr¥bRgcheatiy HELLRIPEYL oppdstt iR delal Fea513g rEUAPBENded
by two successive transverse bul kheads, and the top wall 22 is provided by
t he underside %?eésrEﬁn@%b@%sﬁm%b¢%c@&%l%ah%?cﬁpéﬁgerlﬁFlEQGHSf hat ch
covers for the hold. It is these walls 14-22 which provide the interna
surfaces® 24 of PREEEBIE and AU T &L LYRT Y 0P Deed0 el€aRé8CaRdcoat ed. The
sel f-contai ned device 26 for cleaning and coating the hull surfaces 24 is
sufficiently sA@PiP%- horizontal cross-sectional outline that it can be

| owered through the smallest hatch into and raised out of a hold 15 of the

| east accommdati ng vessel on Wikl 42 SRCRNSEfoe used. Ve
Che. i mt ornal i dowalFe St Patet HIOTRELTol SO T EhoERBP&E P RaR Four 20 moves
Cts wdth (i noltAT R et eRS o1 95 SPERErSery cofudikihartordbige BRA har ¢
e oLt oh DI SLTErRLEn Rl 1 W LoLEl g ahiEbel bl L
of bulk cargo vessel holds, while overcoming the
shortcomings and drawbacks incident to:
the time, cost and worker safety risk of fully
staging cargo holds, including installation and removal
15 of staging uprights and boards:
the time, cost and worker safety risk of coating
personnel having to climb staging while carrying coating
equipment to access surfaces to be coated:
the time and cost of installing and hooking-up
20 cleaning and coating equipment, including hoses and
electrical cables; and
the cost of acquiring, handling and disposing of
mineral abrasive, in some instances,
while providing a method and system which is

25 affordable to manufacture and use, and is easily adapted

to use in holds having a wide range of sizes and shapes.



25 preferably is sonmewhat greater than half the |ongitudinal dinensi Orbcﬁﬁj

the I ongest hold (in the bowto- stern direction of the vessel) in whi L“-tZUDZ
will be used. The 0 ~J U~ Zuuz 12 height (including exchangeability of
tower sections) preferably is sufficienfly great to permt workers to reach

t he upper extents of the side walls, to clean and coat the underside of the
hat ch cover or hatch covers, if 5 desired, and yet sufficiently short to
permt the hatch covers) to be closed as cl eaning and coatin roceeds, in

order to confine thB*%iP&PETEORF I HIGH \iH B & 1 Htini TR AR € 2RT neP Dpet Gt i ons
are being conducted, thereby facilitating air quality nmanagenent. 10 The
device 25 is dHohh FHctREBhg T oirPirds d?arcrdr?ﬁorﬂé?ﬁjé%d%%n%c? -~ BAiRY ti cal
tower 28 having wal ki ng beans or paowered trucks 30 g&ﬁits base, a vertical
trolley 32 whi WP Sphoriadtebh ¥ ORIt SRl Hhd' Skl St 1Y ®ei ng
rai sed and | owered and stationed at any 15 desired height on the verti cal
tower, a horiztht@l/ (Yot S BERHIRGEDS QPRGSO 9 i Y t8TE38 ol | ey
and subject to being centered and bidirec&jonalh%%gﬂiftedéSL i call

maxi mal 1y to SIAFboste amf Mt Iy %5 1dr (5Pl gt Ié’ﬁi? ret de’F ce,
if lowered into the hold at 20 ninety degrees about a vertical axis to the
orientation depieR etV o éhabie- thtlgrﬁgﬁcﬁyt HSH ot =19 11 | ey,

i nst ead, imally f d d maxinal | ft), d cl i ng,, coating,
wor ker br eat hiTRFETS Hnd SHGbH ol TR BUSIS writh SOROr: S5t ens. 36,
25 Th tical, to) 28 |y . f -si.ded st ture fabricated of
structural st U TERIES Bded REFGRIT Cmried ot et LBbserbl y i n
two or more 0 %f.a ~ ~Qoz 13 m)cdul es Wi C_I’I]n. re stackwaabjl_llz connected (in
order to provid& Tor° \%borkaf I K8 Y RFEVITHG he1 gt ) 7o The Vet G 2al

t f |y, i h inpl N 13-19
meters T gh, 8 € Rr Yot Rt B s

di ti f t i), A1 f f ' Sl - f eet
ol 2535 £ G0 B e o i AR MR B S Y S e e

i b , 1.e. i ded .b ; i ch i
s Dase, |- ecnd Qi LT JRSletnRnl A o Dha,Shibplar as,ghi ch permt

the tower (a ore, the entire devicé 2 orizontal ly

shifted, at |easteddhd WodBMWAIY OH0R: idid e6IH QNS (i didwd sg,and
| engt hwi se of the ship). In the preferred enmbodi nent, these structures are
15 conventi ondasmldd Nhdeam 13h1 tower, walking beams, all required
15 systems for cleaning and coating, worker air supply and
electrical power, as well as lower parts of distribution
systems, with connectors), and an upper section (which
includes a variable height upper vertical tower, vertical
trolley, variable extension horizontal trolley, vertical
20 trolley hoist mechanism, horizontal trolley extension
mechanism, and upper parts of distribution systems, with
connectors). The upper section 1s stackable on the base.
The walkway on the horizontal trolley extends on all four
sides, in order to permit working from at least two sides
25 simultaneously for each of four positions of the base on

the bottom of the hold. For cleaning and coating,

automated abrasive blasting equipment and automated



"Al'so mounted to the vertical tower 28 at or near its base (i.e., on the

| ower section, if the tower is provided as stackable nodules) is a fuII0

conpl ement of supply and support systens 36, typically including an 20 SJULZMZ
el ectrical distribution system an aer§ive grit supply storage and

recycling system abrasive blast and coating supply pats, a paint-mxing
station, an air conpressor, and distributing piping for conpressed air,
breathing air, abrasive grit, and paint. The el ectrical power 25 supply

cabling and di strli ' i,pL.ng - r I n systens

36, to the vic?%ﬁkgﬂgi%%ﬁgyghgnegﬁgg§g9%cggggpgﬁggggr%?geHngggggéé. In

i nstance 0 ~t%aUF; 238ag14 uhepe Lhe FONEY o1 3. CORRt EHEL AT PLoAPOY! ar

sections, the supp I’ng and i bution piping preferably 1 nclude

connectors tha asi_| magde- a e art at the interfaces of the
modul es. And t 58228 Veg'ﬁfé ggdgﬂfoggf%ggepgggily vertically nmade-up,

il ticall | f |
Fram hg ol enent s’ (o7 PEGHSERaat Aty Paper [ Rg. by As- dhd TPat Mg Sooket s).

so that stacking. fecshagkinor20dchELt {00: 800y WERLEG.RY  gLANe (5 easy to

acconpl i sh. Ing together of respective tower framng el enments of

stacked modul &5, ¢2p-PeaPEAKbASHent O sPEOYLAIAY afidledsgssEaage agalnst

partial separation an I'ng of an upper nodul e when the vertical trolley

s relatively highly eleuatadentng: boihaonisl Liobhadal gor ehatbyety, 15

extrenely extended, an eavy workers and equi pnrent are supported On the

hori zontal trobLeyerelahhvelistaratoomiherventi oabed O4BK . allatbenyer thoal

tower 28 is provided as stacked nodules, it is currently preferred that the

device 26 as 2@na whglgsbe provided as two sections, nanely a | ower section
38 including a base nodul e of the vertical tower 28, including the walking
beans 30, the supply and support systens 36, and | ower portions of the

el ectrijaml cabl es and pi pegRrI@rd pagcryperoseori ORE4ORRACNGEI Ng an 25 upper
nodul e (or an intermedi ate and an upper nodul e) of the vertical tower 28,

the vertical tIwltiey BZawsingstst mechanism 42 for the vertical trolley 32,
the hori zont al 05J Ul 2002 15 trolley 34, an extension-retraction
mechani sm 36 for thBiborezbdnial atfodbheyelanat Lgper poewi ofistlod s&kf-
el ectrical cables and pipes. By preference, the electrical distribution
cabling 5 and gpntained dediceafdngcpepiingg exréresititionytheltaserfapes
through the inside of the vertical tower 28 to its
in a bulk carrier, the device being shown supported in a
15 hold with the vertical trolley about halfway elevated,
and the horizontal trolley maximally extended towards the
sidewall of the hull;
Figure 2 is a schematic top plan view of the
structures depicted in Figure 1;
20 Fiqgqure 3 is a schematic top plan view similar to
Figure 3, but showing the horizontal trolley centered;
Figure 4 is a side elevational view of the device,
shown provided with a first embodiment of a ventilation

system;

25 Figure 5 is front elevational view thereof;



top, with take-offs (i.e., connectors for easily and disconnectably (5§ jyL 2002
maki ng-up and breaki ng-down connections) at periodic intervals, such as
each 2.5 nmeters (in feet, 10 each 8 feet). By preference, two | adders
extend the full height of the vertical1 ower, provided on the fore and apt
sides of the tower framework (which is only rudinentarily shown in the
drawi ngs), conplete with a safety cage around the 15 envel ope of novenent
of a clinbing user. In any event, the vertical tower is constructed,
assenbl ed and suppoFigdreoébessealfiirenanedlervetisnandvhgweeénawnwhen t he
horizontal trolley is in an extrene position and fully | oaded. 20 The
vertical trol lmyd82itekénnsehprefier 8bkyvestaleétvangubsempasablrelvépiegledal
framework fabricated of high strength steel nmenbers bolted and/or wel ded or
ot herwi se connettkdat vgétsher anhHagivayehiebller islefenesdarranged to rollingly
engage respective vertical elenents of the 25 vertical tower 28, The
vertical trolley caRiberkoveredaotitd bilfnediewf obf thhevappédasadnof the
vertical tower, should be need arise. The hoi st nechani sm 42 nay be 051
Ut 20025 16 | ospstemwprhvibedsdppliyeand Sdppoet ésystens 36 on the base of
the |l ower section 38, or fit over and be supported on the upper end of the
vertical tower 28. Fhgurel Beis 82peftsphetiwet véalw oforheydenéradéosking
internal rollers, as well as external rollers, in upper and | ower sets, at
all four corne2t bhet hept andr onencorder .t visbcohrodarézeohsapotrodigyboar d
and forward-aft forces which are experienced as equignent and personnel
nmove around orm@hémgéllycadvangedhéowrpkifgtpeths Bighteo pbdesbavwhrucks 30,

hoi st 42 and hoi st extension .
provided with an automated blast machine for cleaning;

10 Figure 9 is a side elevational view of the device of
Figure 8, shown supported in a hold:;

Figure 10 is a perspective view similar to Figure 8,
but showing the device equipped with an automated
coating-applying machine:;

15 Figure 11 is a larger scale fragmentary perspective
view of a portion of a device of Figure 10; and

Figure 12 is a side elevational view, similar to
Figure 9, but showing the device equipped with an

automated coating-applying machine, as in Figures 10 and

20 11.

DETAILED DESCRIPTION
In the drawings, a bulk carrier vessel 10 is
schematically and fragmentarily shown including walls
defining a hold 12. 1In the instance depicted, the deck
25 14 (bottom wall) of the hold is provided by the bottom of

the hull (which would be the inner hull, in the case of a



retraction system44 are operated. The choice of which of the subsyyg gpsomf
the device 26 to operate using conpressed air, possibly hydraulic power, or
el ectrical power can be varied depending on 15 | ocal preferences,

requi renents and availabilities. For i?§tance, the notor for the wi nch for
t he cabl es which support the vertical trolley fromthe hoi st nechani sm
could be an electrical notor, an air-operated notor or a hydraulic notor.
20 The horizontal trolley 34 |ikewise is a rectangular franework fabricated

of preferably i é—ttgc?@?&@e%tﬁlﬁlﬁpr&keséﬁ% ﬁb@ﬁeﬂésis!%_ré@iéé'@l%’yt@l%o”

the vertical trolley 32 tor bidirectional rolling or sliding novenent In a

hori zontal pl q,rgesspflt ween a feut ﬁésp@éiéigé' @élgiguw Bloflded WO, OPROSI t e

extrene position a representative one of which is shown in Figures 1 and

2): By & sul tahl e EXUANS] olh 1618 AEIL00: SYSLEM Mo L) oh MBMgi Ol 2002

17 be a rack an aln and sprocket; hydraulically or pneumatically

operated extengj tah?e-;;f,t ract @bl £ eyt i DeefSo ofuthg1 1§ keppds OVt dedadld kest he
verti cal trollefs th suitable nmeans for locking the trolley in any

achi eved 5 posid i QN A8sRid® DU Shd N Ok e 95 SHOPE Y2 NOSEr s OTH L RgEadd) | ure of
the system for changing the position of the trolley). The horizontal

trolley 34, asg;peathd rasp above, 2 Pr £f a5 ey YabdChydese aun@d kyeye 48t nade of

open grating or ZO expanded netal nesh for decking, which extends about all

four sides of theuEs PREpTRILILDE Rhechordontad s60ldeynadbie yabkinay 34

is rimed by an upstanding safety rail 50. The nmetal fram ng el enents of

the device 26 mgedothdby allybe; sodee o wdEl SanB-2ypen Oéh Spesvidd | eye For
i nstance, the horizontal trolley, because it is |ocated closest to where

the nost - abr asimee @Gl Vddyrd Se OCZAUNS £ Nghé MBE, 1 TRYakE WRdleh | Airahed ep@r i n
part of high yield steel having greater resistance, in order to provide 20

dur abi l1icty yetcldagtddeasd idbawdgyht, while other parts are nmade of |ess
expensive alloy. In use, a hold 12 is enptied, and cl eaned of | oose and
easily di sl odged detitd sselfi- cout alinsd pdevideahédfusi abeanimghampd essure hose
for washing, and the spent 25 wastewater punped out. A device 26 is |owered
into the hol d doathespnehes uppolr tvdr fdced hed was kst bebemst by goawkel etht rucks
30 on 0 5 ~u~ Zooz is
horizontal cross-sectional outline that it can be lowered
through the smallest hatch into and raised out of a hold
15 of the least accommodating vessel on which it is expected
to be used, yet sufficiently 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
20 moves of the device (i.e., into the four corners of the
hold). In other words, its width (including
extensiblity) preferably is somewhat greater than half
the port-starboard dimension of the widest hold in which
it will be used, and its depth (including extensibility)
25 preferably is somewhat greater than half the longitudinal

dimension of the longest hcld (in the bow-to- stern

direction of the vessel) in which it will be used. The



the deck 14 of the hold. If the crane operator and their spotter iRSFH%ZWl
hold are particularly skillful, the initial placenent of the device 26 may
be in one of the four corners of the hold, corresponding to a first use 5
position. If the device 26 is lifted inpyo the hold in sections made-up
(i.e., assenbled to one another) by stacking and | ocking, the various
respective connectors of the sections of the electrical cables and
suppl y/ support 10 pi pes are connected to one another, and service is
provided to the system 36 by_respec%ive Iknjs con e%ted t heret o and
extendi ng up ofi€iBPtt H&PRALEARILRERERAGCAPIvEddd Cdt LO8RTeFESHE OPSdat i ons on
the tower 28 is lit, the human qgperators assune their Qositi ns and connect
15 their breat RFBGCEGRL e Rt SUERSCARPEAYCEVERS) P PEFBLEI WOEHCES (Re ext ent
possi bl e (given the ingress-egress of the electrical and fluid supply lines
to and fron1th§e§9§t§ﬁﬁ36PPeFfeﬁééaéé,théhﬁaF&Pﬁgwﬁéiﬁs 39 5r&28pértted to
adjust the relative |location of the device 26 into a 20 first corner qf the

hol d. Bl ast cl 89AFn§h6f UPAB EWEsPde thEI PEtqhi CRVAEePTal2tRE FOYFESHi &
corner of the hold begins. Before _qr after, the sane or other_ operators,
oper at i ng fron?géf9F€esaB?oVFHeﬂugglFﬁﬁngéyiégoﬁg,tBIB?Fm&Feﬁﬁeagégﬁgrant
of the deck 14 and, ig deered a 35 guagrant of tBe un%erside of the hatch
cover. In the EBUPE&SHF EPhPE GoPReSt A8 GPEPREBPs FRAOKRR CoRdr RESECERS

vertical trolley 34 %degending,on ¥gether the o ergporsé. 0 i JU, 2001 19
s/ are wor ki ngiPrBRAEBpCOdSRRY LBF FRENFLOCPARE U AR BACEnGREEEEEL 1 he
hori zont al trollgy ig.order to reagh and erfornhgegglé, %é ng&e or |less
hen'a queg o SBF €S 4TRSS0 HHE Bhordkor OF B afor ol
bk Si | s iv :
When this cIeaﬁ?ﬁbiﬁgggbﬁgna&SnﬁPghgay ?ﬁgaHSngg'26 IS sh?fted usi ng the
hor L zont@l Posi L1 Onrll G400 B3NS ( LRELMRLKEIIABERTELAD) adbe each of Lhe

ot her three corners, "Whéreupon, after éach nove, eaning i s conducted

as _expl ai ned a@§%§o?§%%§éi§8ﬁgig?b ?§E¥€5E§1CE%@QSgEHPhQQQngi&alkin

qual ity/tenperature ty are’ adjuste if nee one or nore of the

same or di fferg0ly 0L abosrc80RLACkE 58ULLCOLACEaLE! AhedelRgEament s spray

coat the surfaces using trolley Increments, an rom | ocations on the

wal kways- much EP@l§é993stﬂﬂéhb?@”sﬁﬁﬁbéteedoﬁbﬁﬁ% Brkekali eawk? gheani ng.
Upon conpl etion, and determ nation that em ssions of volatile organic

chem cal s havesspfétei eptbyideckhngdadufdt QoakkedUahit ¥ taRABERAERYE, ahle 20
hat ch covers) is/are opened, the various cables and
15 desired height on the vertical tower, a horizontal
trolley 34 which is supported on the vertical trolley and
subject to being centered and bidirectionally shifted
(typically maximally to starboard and maximally to port,
although the entire device, if lowered into the hold at
20 ninety degrees about a vertical axis to the orientation
depicted, would enable shifting of the horizontal
trolley, instead, maximally forwards and maximally aft),
and cleaning, coating, worker breathing air, and
electrical power supply and support systems 36.
25 The vertical tower 28 preferably is a four-sided

structure fabricated of structural steel members bolted,

welded or otherwise connected, possibly in two or more



supply lines to and fromthe supply and support systenms 36 to outsidé}5ﬁglzmz
hol d are di sconnected, and the device 26 is lifted out of the hold 10 (as a
whol e, or sequentially in, e.g., two sections, if nodular), and 25 | owered
into another hold, ready for a next cleganing and coating operation on such

ot her hol d. 0 5JU Q02 20 In the inStances of especially long or w de

hol ds, it may be necessary to shift the device as a whole to nore than four
sites (e. g., to six or eight sites, ., including one internediate site

e.g
h of 5 des) | | he, cl eani ng,
S50 o aghy BB LS, AL Aol s

0 ‘condu coati IS possible that the

devi ce 26 can be us(g% %é)%gg{ll{}g{%s%&t&erog%A(?YEIg&n??l?ﬁEgcl eani ng or

coating, such RECht shi ng or i nspe ng- [so 10

RoTa on a parti cul i BoagT BIF b Bt RE U et S coae CadPula P TR BEA L

hold on a particul a using evi ce

coaling, of Vi VELStu: Lin ! Scal sBRos bl Loy Hd, g raiore bor) zont o

extensions to ey ‘I'nor to equip rs using the

devi ce 2§ to ur§§ti SL‘ﬁ%d%ea%“m‘geet}%?iﬁéﬁe{l@:ﬁev‘%%%wg t\_/gr;%gal t oner 28.

In Figures 4 and i gures 6 1s shown provided

respectively -sz.he l\/&p%# agﬂé)ns}%%ﬁt;ergn R t{héas%é'g?g%'gn to that

ventilation 20 system erring Tir'st™ to Fidures 4 e ventilation

system 52, “hi&ﬂ%)é s SUPPOrL L, dram A ety cals 1oyere 28, . A0d poyergd and

served by the Supply and support systens
feet deep.

The vertical tower is supported at its base, i.e.,
10 the tower feet are provided by, structures which permit
the tower (and, therefore, the entire device 26) to be
horizontally shifted, at least in two mutually orthogonal
direciions (widthwise and lengthwise of the ship). 1In
the preferred embodiment, these structures are
15 conventional walking beams 30.

Also mounted to the vertical tower 28 at or near its
base {(i.e., on the lower section, if the tower is
provided as stackable modules) is a full complement of
supply and support systems 36, typically including an

20 electrical distribution system, an abrasive grit supply
storage and recycling system, abrasive blast and coating
supply pots, a paint-mixing station, an air compressor,
and distributing piping for compressed air, breathing
alr, abrasive grit, and paint. The electrical power

25 supply cabling and distribution piping extend from the
supply and support systems 36, to the vicinity of where

on the device 26 the service is needed. In instance



36, includes a vertical duct 54, provided at its upper 25 end (whi dhdijol 2002
this first instance) is |located no higher up than the top of the tower 28,
with an air inlet 56 shielded fromabove by a doned cap 58 which encl oses a
05 J Ul 2002 21 dust filter (not shown) for incomng air. The dust filter
is renovabl e for cleaning, renovable for replacenent if expendable or
easier to clean el sewhere than in place, or cleanable in place. 5 The duct
54 is shown provided at its lower end with an air outlet 60, which al so may

be screen-coveygdyEothBr e¥QBLI N Lohgerebieet St ot At es&BPiOhseXLhENY
fromthe air outlet. The air outlet 60 preferably is |ocated near but above

the base of th i eab11A¥eENdBdi St Bibudibh fe BEr Ot yointhgquay
of the supply gﬁgﬁsgpport sggtgns 56 Ee%meenn%ﬂ%gﬁ?rélilef 56yang out | et

60, there is acéaﬂe@@orgp%ﬁaﬁegréyeasﬂpyoma&%ku¢rﬁ@apeéﬁ@nlQpab@ ductnad,
for causing ventilating air to be drawmm into the duct 15 54, filtered at

58, and to bl ow,eutr@tethgrobhéehodt 169, Thied M OMmEdulss SEF¥edadbt Ropover
fromthe supply and support systens 36. Although the workers could depend

on the ventil ahhol §x§§@91€8rt9c@19ylﬂgd@umpjréﬁ@ s+aﬁt16§1bfld (i.e., by
20 partly opening the hatch cover), is reconmended that at |east while

abrasi ve b|aSts@ﬁa@ﬁde&pma&hﬁﬂﬁ&aDgc@ﬁﬁbé@$i§9f@&a@@spé@@ivMDtﬁﬁéﬁ in the
hol d wear ventilators, breathing nasks or other air supply or filtration

units. The Venfthﬁkh@9e§¥ﬁéﬁﬂs52eagds EOmPY @veitd g Sarsdr 28g i pLeBSENE
ai rborne dust build-up that visibility is too |low for the workers, for

aiding in dryi pgAgeuringoekespr ayed chat i sigsckang, fas- peadkihgngahanperature
and 05 J UL 2002 22 humdity within the hold to be favorably

influenced. |niibeingraadi Dowshomg by & o eiss Geady To addomslibe.sane as
t hat which has been shown in and described with reference to Figures 4 and
5, excdp thatLebkidgnedgetped &8 respectivs tower sfiraeladl elextetsi ofi 66
of the duct 54. The extension 66 causes the inlet 56 to be | ocated above
t he hatch of téeabbéd m@dubes téme Hatereavidddsefor providing added
assurance against partial separation and tilting of an
upper module when the vertical trolley is relatively
highly elevated, the horizontal trolley is relatively
15 extremely extended, and heavy workers and equipment are
supported on the horizontal trolley relatively far from
the vertical tower.
If the vertical tower 28 is provided as stacked
modules, it is currently preferred that the device 26 as
20 a whole be provided as two sections, namely a lower
section 3B including a base module of the vertical tower
28, including the walking beams 30, the supply and
support systems 36, and lower portions of the electrical
cables and pipes, and an upper section 40 including an
25 upper module (or an intermediate and an upper module) of

the vertical tower 28, the vertical trolley 32, a hoist

mechanism 42 for the vertical trolley 32, the horizontal



provi ded by the sw vel abl e extension allows the duct portion provicpe%'””'m2
t hereby and whi ch extends up out of the 10 hold, to avoid interference with
restrictions to the hatch area. The envel ope of possi bl e novenent and
resulting placenent of the sw vel able Sﬁtension are illustrated in Figure
7. There are situations where, due to e harshness of 15 the working

envi ronnent while cleaning or coating, or due to the requirenents of
local Iy applicable |aws or regulations, or due to the scarcity of workers,
it is desirable to performat |east some of the cleag and/ or_ coati ng
oper ati ons usit§ ldift¥o e PRI SARHATCEESFE WP BN ME6 RaFE SBorier SPFabPg from
a work station which can be |ocated either inside or %ut5|de t he hol d.

Equi prent f or NedadiaR idshi i BhfYondéd UOPEANPAG tARR Sp&if nttFfg SheFE Th6RLbe
described with reference to Figures 8-12. 25 In Figures 8-12, a set of

hori zontal raidaPles iaSRMRESOUNt ed on the hori zont al troIIey 34, e.g., on
the safety rail 50, so as to extend frdntcorner to cor 5J Ul 2002
23 conpl etel y al on$¥a R&Ssd@nNcfe $iiGe LERTprESEEI E&5EE4 Ftéépscépléﬂeh rails

68 preferably are provided, one for each side of the harizon trolley.
The rai Bs 1ot SBCIF e St B CORACE FATGGR FERETGR PA FheyBESR WAl oh 5

extends around ea corn so that automated mor ment ,

li kewi se, canuﬁetgdvaﬁgbgjﬁtdﬁﬁddﬁo % #gefygﬁFdﬁé EQ %oeg gghé S four

di stinct sets of ail e set. shomn can r - urrently
| ess- pref erred®Al é?%éh'R%§879 drte Sor  ER6TEE grgngai gsiéyigngr are
provided. In that case ch_.s IS nade t asi L.y mounted to an
denount ed froﬂﬁﬁﬂgqﬂﬁqgéi Ya™® %%%&@f&? ﬁg ggﬁgbggdgngoﬁf E

assi stance of ¢rane rkers le_th ent i.C

di sposed in |t§ fﬁ%s 5%§¥®F§ sw%ht S e?a%tgrslgeF%é EX §%ﬁefei
saV|ng§ in caglt I |qyg§§nent but added cost inthe tine and Iabor for
shlftlng t he rai set or sets fromside to side of the horizontal trolley.

By preference, eaczgsg (f%éﬁ%é PRER %khﬁfg SE&tQBdV%hES ehhkenthgheng sshown

at 68. 20 In Figur the devi ce hown set - up
the vertical tower, provided on the fore and aft sides of

a

the tower framework (which is only rudimentarily shown in
the drawings), complete with a safety cage around the

15 envelope of movement of a climbing user.

In any event, the vertical tower is constructed,
assembled and supported to be stable and free-standing
even when the horizontal trolley is in an extreme
position and fully loaded.

20 The vertical trolley 32 likewise preferably is a
rectangular parallelepipedal framework fabricated of high
strength steel members bolted and/or welded or otherwise
connected together, having roller elements arranged to
rollingly engage respective vertical elements of the

25 vertical tower 28. The vertical trolley can be lowered
onto lifted off of the upper end of the vertical tower,

should be need arise. The hoist mechanism 42 may be



for automated bl asting, by having an automated bl asting nmachi ne 70 Bustletil
on the rails 68. In practice, during a cleaning operation, at |east the two
sides facing the hold surfaces 24 neeting at a corner and both being 25

wor ked on are provided with autonmated pfasting nachines 70 (unless one w ||
suffice because the rails curve 05JUL2 24 around the respective corner so
one machine 70 can apply cleaning work to two sides of the hull. Each

bl asti ng nmachi ne 70 includes an applicator which nay be an inpeller or
sprayer 72 forlqrajeattwimgh Slabrapply gnd (unpdr asswitemis shotdn tthreough an
outwardly directed housi ng openi ng, positioned against the hold surface 24,
and a nechani $5as ¢H he | lawvepusicitdmn Mhiowre altormydehendides 68 (such as
a notorized cog-wheel nmeshing with a rack gear provided on the rails, or a
10 notorized rauyerdtzed avhesle arpset @fd suic thwhesdt dtqacttioredy hgaged with
the rails. The notor can be pressurized fluid-powered, or electrically
powered, with servime praMiated 34 aftatie ngetniotals Hown)l €y dmdlhedesuppl y and
support systens 36 at the base. 15 In a preferred enbodi nent, the abrasive
used i s sst eel ishatrnandcdHeersperds adwldsiae, exttogstdierrodiltdr di slrodgimeyr
debris, falls to the floor of the housing of the applicator 72, where it is
col l ected by andtiawed iseg,n@t shiowhoandeera @ fa Shecltaiwamg st ati on
(which can 20 be | ocated on the base at 36, or outside the hold). At the
reclai ming st atrider, tseparceiimda ey & hrerdortimat arbagprd Based crvastetar t he
m xed material is ferromagnetic, on particle size and particle shape, with
reusabl e grit flogigey sdnitcthacie teocnenelemﬁﬂ VSt andtress R gor 25
reuse by the blasting equi pment. Standard techniques for renotely operating
t he appl yi ng ofovebreasiuwred qrram@rﬁmqmeaatﬂrd@wevaéﬂ@ﬁ%&tﬁms @ ~ JU |
2002 25 along the rails, raising and |owering the vertical trolley,

proj eclPng an@omemesc ik e hoodst A2 andy ficist S F¥AN g the device
26 al ong the deck of the hold can be used, e.g., using a control panel
which 5 is coArdcrsd sy camtany 4%y oPeTRdi% transmitterrecei ver pair to
the supply and support systens 36. C eam ng of e deck and downvvard
facing upper surfad®s &GRise ﬁ’ém “\ER-?I ‘é% by

human operators as has bheen descri bed ab in 10 reI t| 0 kﬁé
enbodi ment of 2€i §er é’?efaf',e "5 1% AP af’f’i It 3@&&'5& ©f being

reoriented (e. g. svm vel rermuntl n t o r.each, t hose surfaces
aut omat i cal | ypog(ﬁén a'ta‘rheﬁd: Hg:saclbéjéjrsf'ecrorﬁﬂrét & o IR

15 local preferences, requirements and availabilities. For
instance, the motor for the winch for the cables which
support the vertical trolley from the hoist mechanism
could be an electrical motor, an air-operated motor or a
hydraulic motor.

20 The horizontal trolley 34 likewise 1s a rectangular
framework fabricated of preferably high strength
structural steel elements. It is supported on the
vertical trolley 32 for bidirectional rolling or sliding
movement in a horizontal plane between a neutral position

25 (Figure 3) and two opposite extreme positions (a
representative one of which is shown in Figures 1 and 2},

by a suitable extension-retraction system 44 (which may



15 is to be both cleaned and coated), either each applicator 72 is D& 10 0
an outer end of the respective set of rails 68 and parked, or is phyS|calzg
noved out of the way (e. g., denounted, or noved to another set of the
rails which is not presently juxtaposedswith a corner that is 20 being

wor ked on). For coating, either follow ng cleaning, or in an instance where
cleaning is not needed or has already been performed in another manner, a
coating machine 76 is nounted on the set of rails (one or nore on each of

two 25 or nore aegerEthﬁdrggg§> chigncagki 8g-BagBknenlbkah sehngl ydes an

applicator 78 ., a sprayrng head connected by a supply hose or

~u~ z002 26 hogﬁ 9£c§@9gg£p%9a%@% aupRhyignd- ~24RRALt S Xét%ggl%@ rand a

rail traversin anism both the i nstances o ean

coating, the rg;peﬁg'x KBPPLLESLOER 21¢ auned LaciEaYeLsB1NbG Sutegnective

sides of the horlzonta eing supplied fromthe system 36,

the troll 32 h t t

for appl ying MPEtQEEEaﬁégP%&BSFﬁ%?%?réy%flép%%?%%gd PR nt o a

corner of furt88§i£%8ﬂ‘ad89%9§% bha gtﬁﬁg é? QtQE §ehB§ef969h8Qh§9f a
0 Vi C

gi ven position e de evi ce |s repositioned using
the powered peEQHPFEQtBEStﬁQ spg%eﬁl%998bﬁgngaﬁgdexecgog§t§§naowh%h%
successively in relative proximty to each he four corners of the hold.
15 Mre detallgr?ilg y to stack and destack the tower nodul es can be
understood by referring to the description of Figures 21-26 of Gol dbach et

al . US. patent 5, 398e638rik8a48d Mebehegl34]1983. sZbA 2PBAr abugef OF
projecting and retracting the horizontal trofl | ey can be 20 simlar to that

described for preFeethng @ﬂelﬁabéaatwamkua9 wer fkaBkabkobpehngkakengnee to
Figures 29-32 of that patent. The cleaning and coating nmachi ne can be

simlarido thaéxﬂ@ﬁ@éﬁbﬁgtﬂﬂtﬁeéﬁfQb@nﬁécanE!9”&@&h3§x€éna@d§68uﬁfauhat
patent. The vertical trolley can be operated in 25 a manner simlar to that

described in rebati 9nake FEguhesodtapdp8rofmetbat opatast hogtidohkialsupply and
service systens can be constructed and operated simlar to the 05 ~a -~
z002 27 equi pnendliegcri brd weilhwaef 8neneertambdghyeanldpandnt@naf t hat
patent. Spent grit capture, fractioning and reuse may be perfornmed as

di scl osed in Cohfibaghreilab0.U. S. patent 5, 353,729, issued Cctober 11, 1994
and 5 CGol dbach et al. U S. patent 5,540,172, issued July 30, 1996. The
devi ce may be novedThy matadefremingOeilpmantannér thendeyl ceo 2o nemsnnodf

t he equi prent as described in the latter U S. patent. It should now be
appar eritS t hat @hk kel fhadencdi hbd sémdetpe P&r stkeankAgosnd &oating hol d
surfaces in a bulk carrier as described herei nabove, possesses each of the
attributes setipd¥ancen the BpséeppEali snodhasy Pﬁéaﬁéadﬂﬁglsséﬁﬁﬁﬁydof t he

| nventi on" herelnbefore Because it can be nodified to sone extent w thout
departing fronflosest to where the most-abrasive activity is occurring

in use, may be made in whole or in part of high yield
steel having greater resistance, in order to provide

20 durability yet lightness in weight, while other parts are
made of less expensive alloy.

In use, a hold 12 is emptied, and cleaned of loose
and easily dislodged debris. It could be pre-cleaned
using a high-pressure hose for washing, and the spent

25 washwater pumped out.
A device 26 is lowered into the hold to become

supported via the walking beams or powered trucks 30 on



15 the principles thereof as they have been outlined and expl ai ned inUQHUg'lUU?
specification, the present invention should be understood as enconpassi ng
all such nodifications as are within the spirit and scope of the follow ng
cl ai nms. 0 5 JUL 1302 28 Cains: 1. A;gelf-contained device for use in
applying work to internal wall surfaces of a bul k cargo vessel hold,
conprising: framework providing a vertical tower (28) having a base; a

shi ftabl e support structure (30) supporting the tower base and arranged for
shifting the tenerdaboutdidsf edod lodld wo huttred |orard hngenat ohosnd otihal r
directions on a substantially horizontal deck (14) of a hold (12) for
stationi ng thespowesriinptloxiimly awé hpeacicwfafloursicoy hbws, whes e
respective pairs of sidewalls (16,18,20) of the hold neet one another; a
vertical trollayi{32) pbardresht oof heheetdvical Zowery (@8)immheersficadly
novabl e thereon to assune and nmaintain each of a plurality of selected
vertical el evaféwnscomndwos icbntted haolod | eyo(@¥Pparolintedcd e thersertseal
trolley and bidirectionally horizontally novable thereon to assunme and

mai nt ai b each pésatjpbmural ity of selected horizontal positions relative to
the vertical tower, including a first extrene of extension in one direction
to one side of the Verthealeviover2@niks al isHeohdirgxt rerme fl@xirenseonionsan
opposite side of the vertical tower; a conplenent of supply systens (36)
for use in perfaterury Work. oresEmblsed facenes @ Wysstlensy betagk provaneéd on
said vertical tower (28); and an operator wal kway (48) provided on said
hori zontal troldekif®4)the various respective connectors of the

sections of the electrical cables and supply/support

10 pipes are connected to one another, and service 1is
provided to the system 36 by respective lines connected
thereto and extending up out of the hatch. Lighting
provided at convenient locations on the tower 28 is 1lit,
the human operators assume their positions and connect

15 their breathing equipment, the hatch cover(s) is/are
closed to the extent possible (given the ingress-egress
of the electrical and fluid supply lines to and from the
system 36). If needed, the walking beams 30 are operated
to adjust the relative location of the device 26 into a

20 first corner of the hold. Blast cleaning of the two side
walls which meet at the respective corner of the hold
begins. Before or after, the same or other operators,
operating from services provided by the device 26, blast
clean a quadrant of the deck 14 and, if desired, a

25 quadrant of the underside of the hatch cover. 1In the
course of this work, the operator(s) lower or raise the

vertical trolley 34 (depending on whether the operator(s)



0 5 JU 2002 29 2. A device according to claim1, wherein:

said vertic
tower (28) is nodular, including at |least a | ower nodul e and an upper

%5 JuL 200

nodul e, which are stackingly disconnectably connected, and said device
conprises two sections (38,40), one of yhich i ncl udes said | ower nodul e,
sai d base and said systens, and the other of which includes said upper
nodul e and said vertical and horizontal trolleys. 3. A device according to
claiml1l or 2, wherein . said shiftable support structure is constituted by

wal ki ng beans ( 3 0 ) . 4. A device according to claiml1, 2,

or 3, wherein

said | conpl enetand weiplpl 59 shEAmensOR 30901 e QU s om et usiR 58nd or

providing breathing air for said operator or operators. 5.

A devi ce

accordi ng to &Kt PrdCerl FRe | Him heiher e tr ls H 5P el ferRr 38T stbpisady st ens
i ncl udes . apparatg;@é?O) for supplying abrasive grit blasting equipnent.

6. A device acd¥t R

supply systens includes . apparatus (76) for supplying coatin
equi pment.  CClRaninggerso 7Lhe R{A T T CordSE 1 anyr

Q¥ SRR Y ec &l TP XS AL SAferdian shiB il e

sprayi ng
1P T

wherein: said horizontal trolle 34) is generall rectanqul ar in
5 Y & LR R ¥ e

on both of the two side wal ich meet at

respective corner. When this cleaning has been

MEnf

aim

completed, the device 26 is shifted using the horizontal

position-shifting means (the walking beams 30)

of the other three corners, whereupon, after each move,

10 cleaning is conducted as explained above.

intoc each

After spent abrasive is cleaned-up and air

quality/temperature/humidity are adjusted, if needed,

or more of the same or different operatcrs,

corner-related increments spray coat the surfaces 24

15 using trolley increments, and from locations on the

walkways-much the same as has been explained above in

one

again in four

relation to cleaning. Upon completion, and determination

that emissions of volatile organic chemicals have

sufficiently declined due to air quality management,

20 hatch cover(s) is/are opened, the various cables and

the

supply lines to and from the supply and support systems

36 to outside the hold are disconnected, and the device

26 is lifted out of the hold 10 (as a whole,

or

sequentially in, e.g., two sections, if modular), and

25 lowered into another hold, ready for a next cleaning and

coating operation on such other hold.



pl an, and sai d operator wal kway (48) extends around all four si desqso%mt%gnez
outer perineter of said horizontal trolley (34). 8. A device according to
any preceding claim further including a ventilation duct (54) supported by
said vertical tower (18); said ventil a§d on duct having an air inlet (56)
provi ded at an upper end thereof, and an air outlet (60) provided at a

| ower end thereof; a filter associated with said ventilation duct for
filtering air drawn into the ventilation duct; and a fan (62) interposed in
sai d duct for causimg #id i0sthencEawt iddpe Siad d Wueing kimowgilies aidldal et and
expelled into the hold through said outlet. 9. A device according to claim
8, wherein saiit gugt Bacidsessary aleralift affselewipperasend Wrltd aro whi ch
ext ends above said vertical tower and is sw vel abl e about a vertical axis,
for locating sark itHeat mivanyiids a(plgiralid ysiof dmatedrgdlt s iafdssete Ipcati on;
c wthin a circular e~!'vel ope of novenment and disposition. 10. A method of
appl yi ng wor Kk itrz livd it adnenai i t stiddicas ofite ol kadr g weeselr Muk
conprising . (a) lowering into the hold so as to becone supported on the
deck of st he ha@lidiess ,seld -adnitebadefsee,aldomy itdingleanihdy hrd 1thR00Z 31
framework providing a vertical tower (28) having a base; a shiftable
support structsane,( HYaisuppordimindtheatlowsy tasecadrar.r anged for shifting
the tower (28) about in each of two nmutually orthogonal horizontal
direction on a subsitanitd aldss imrd zardtalthdedeilcd) 28 dalne deolubed dro
stationing the tower in proximty with each of four corners where

respecti ve paipex fafrmsistemaldthexf tdskshdlhchrmidtasine laaotingr or aoadringal
trolley ( 32 ) nounted to the vertical tower ( 28 ) and vertically novable
thereon to assummh sl hieimteias ssach wifshd g wmaliinspesft iggl.ectldd Mvserali sal

el evations; a horizontal trolley (34) nounted to the vertical trolley and
bi di r e&Pi onal pp ssdbilzorthalt] yorminy aslee ttasd e ltdh bees perd camedrdimtrige mdich of
a plurality of selected horizontal positions relative to the vertical

t ower, i ncl uditeg 2a Haintsitcudanr dyad chforexdt @aditdreulig o e cdisiedt ivsingd Wre si de
of the vertical tower and a second extreme of extension to an opposite side
of the Verticgpvﬂ@wgﬁﬁ, e.g., cleaning but not coating, or vice versa.

It is also possible to fit one or more horizontal
eﬁtensions to the horizontal trolley in order to equip
15 workers using the device 26 to use it for reaching
especially far from the vertical tower 28.
In Figures 4 and 5, and Figures 6 and 7, the device
26 is shown provided respectively with a ventilation
system, and with a modification to that ventilation
20 system.
Referring first to Figures 4 and 5, the ventilation
system 52, which is supported from the vertical tower 28,
and powered and served by the supply and support systems
36, includes a vertical duct 54, provided at its upper
25 end (which in this first instance) is located no higher
up than the top of the tower 28, with an air inlet 56

shielded from above by a domed cap 58 which encloses a
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a conpl enent of supply systens (36) for use in performng work on s
surface, said systens being provided on said vertical tower; and an
operat or wal kway (48) provided on said horizontal trolley (34); (b) from
the wal kway (48), with the device locaijed in a first |ocation on said deck,
applying work to internal surfaces of two sidewalls of said hold which neet
at a first corner, using supplies supplied fromsaid systens; (c) shifting
said device to_a secggd Io&gtio eck, by

%ons%d .0~:~Ul.ﬂmﬁ32
operating sai d&HF fhbFer sYor PP Lict AU RSN 32 F 1 onf R heVRY kvaay,
with the device Jocated in said sefond %ocaiion on said degk, appl yi ng work
to internal surfbc®s b TSP SHkhat P5 TABFSD0)TFROGRE Wt whi ch neet  at
a second corner, using sup %ies suppljed from said systens; and é%? lifting
sai d device outSR¥2 %ﬁ%P%of .eﬁPﬂﬁﬁgbi?mﬂ?uﬁP%ﬁﬁﬁnﬁﬁrﬁf??ﬁcﬁ%ﬁ?ﬁ € furt her
conprising: (f) repeati st eps éé? and éd%jt j ce nore, respectively for
shifting the Tet? cpgaq‘f%’i rcgr d a(fqrb)lu t I%fbaa"—tef on and appl ying work to
ospect ivel'y moet GG FHFT A hrtt RO O Tber'sh ol YRS it S ep.
(e). 12. A method accorﬁhg cl.al 1;2 wherein: said work conprises at
| east one of A@dhihd¥H ‘goéaé)’l n‘bms";??oa IR FEe L Zszﬁr.eel%.c%’%?mo%or
according to clain1%$q C ri sing: conducting ;steps ({2 - (qg an f) twce
i n successi on PTG g%%ﬁﬁ ncagja%%tsa %ere%ng“tﬁWé‘.gf Lokt r}ﬁgéjrbo((i‘f ore
conducti ng st (e),. 14, method according tg claim13.. wherein: said
coating coyrpr?tgbes %s‘f‘ﬁf‘ge thﬂa%r%lsri VOeU%&ﬁgﬁ 6;bn(f”:sea'edr"“f;“xt%)leéf i1y ST Ses
spraying with naeacro%d@gagco&g)q%et Wk e oiI Ith~e ~\ye~rtzioé)azl %.Sower 28, e.g.,
10 in order to be out of the way of the supply and support
systems 36.
Between the air inlet 56 and outlet 60, there is a
fan 62, operated by a motor 64, interposed in the duct
54, for causing ventilating air to be drawn into the duct
15 54, filtered at 58, and to blow out of the outlet at 60.
The motor 64 is served with power from the supply
and support systems 36.
Although the workers could depend on the ventilation
system 52 to provide air from outside the hold (i.e., by
20 partly opening the hatch cover), it is recommended that
at least while abrasive blasting and spray coating are
taking place, that workers in the hold wear ventilators,
breathing masks or other air supply or filtration units.
The ventilating system 52 aids in preventing such
25 intensive airborne dust build-up that wvisibility is too

low for the workers, for aiding in drying/curing of

sprayed coatings, and for permitting temperature and



15. A device according to claim7 wherein at |east one side of sailth duit &7
perineter of said horizontal trolley is provided with a respective set of
horizontal rails (68) extending along the respective side; and the device

i ncludes a renotely operable mork-appl%ing machi ne (70,76) mounted on said
set of rails and arranged for notorizett propul sion along the set of rails
whil e applying work to said surface; said work-applying machi ne conpri si ng
one of an ' abrasive grit applicator (70) and a coating sprayer (76). 16. A
devi ce accor diigh{p ) QlBrkh MENRITY & 98 OfySAlhyalhe(Rleds Provi ded
on each of said sides of sald outer perineter of saldyhorlzontaf trolley
(34). 17. A e LeAGCALUNGHAE! 3l Biluls 1.5 aer 214y, af s | @ast e sal d
wor k-applicator 1s an abrasive grit applicator (70) adapted for

~entrifugal |y oropeld ing S 68ls $hdn apdad am cold %éé‘ﬂlﬁ@@% ng shot,

and di sl odged material into a housing for classification and for reuse of

at |east some Qfedihg S 6gf 'hﬂfreslgl- dhdleyi Feﬁ(d‘éii;?‘t Usead NelRPRidhde wosk to

internal wall surfaces of a bulk cargo vessel hold, conprising: a verti cal

tower (28) haygg A RASRed cHid AR ISHPROTx &I €6 (30) tsdinpedt i ng the
tower base and arranged for shifting the tower about in each of two

nut ual | y ort hegonalriord gt slorflidedd i ons ahea isukst and i 8 | ye hosd zoey al
deck (14) of a hold (12) 0 5 JUG Q02 34 a vertical trolley (32) nmounted

to the verticalpdvaraihd )bV ard iy 1mvable dhererorets assawe: and
mai ntain each of a plurality of selected vertical elevations; a horizontal

trolley (34) mdtiekd @yt hae eulitlagireOld:@eraib i reed i oal dyet
hori zontal |y novabl e thereon to assunme and mai ntain each of a plurality of

sel ected hori ztalorP@Hidvies M@leldpie dridl Wi rerditedidd arout Net ughalg a
first extreme of extension in one direction to one side of the vertical
tower and a seeqry ext erE Ofirfodfgatd evianraExast et Sotle of the verti cal
tower; and a conpl enent of supply systens (36) for use in perform ng work
on said surfatatcdaiatezyst ame keived queovifdewd sonikslad dnoresriércal andwer . 19. A
device according to claim 18, wherein said horizontal trolley is generally
rect angul ar i mwephdr iagd pdta degeesit @fe iadewifveslaid eogxcrepeiomedee of sai d
horizontal trolley is provided with one or nore horizontal rails extending
i, illustrated in Figure 7.
There are situations where, due to the harshness of
15 the working environment while cleaning or cecating, or due
to the requirements of locally applicable laws or
regulations, or due to the scarcity of workers, it is
desirable to perform at least some of the cleaning and/or
coating operations using automated work applicators which
20 are controllable from a work station which can be located
either inside or outside the hold.
Equipment for accomplishing automated cleaning and
painting will now be described with reference to Figures
8-12.
25 In Figures 8-12, a set of horizontal rails 68 is

shown mounted on the horizontal trolley 34, e.g., on the

safety rail 50, so as to extend from corner to corner



along the respective side; and the device includes a renotely oper abﬁ?JUL 2002
wor k- appl yi ng machine nmounted on said rail or rails and arranged for
notori zed propul sion along tY~;~ rail or rails while applying work to said
surface. . A .AL AyuL. A{r.A(,Y
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4 5D machine 70 mounted on the rails 68. 1In practice, during

a cleaning operation, at least the two sides facing the
hold surfaces 24 meeting at a corner and both being
25 worked on are provided with automated blasting machines

70 (unless one will suffice because the rails curve



F &X/ <r PIK#109%&' () -y! #109%&' () - yL#109%& ()-! nL#109%& ()- 109%& ()-&10%& ()- 05 JuL?
10t t <$EYA}[ <1KyO#10% & ()-!yO#10%& ()-x.109& ()- $10%& ()-'! $10%& ()-'!"
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@M?rsS4 $10%vE ()-! " $10%pnmp& () - @ 109V ()-s #10%K& ()-!]|s
#109%& ()-10%v& ()-M\8qrzX9. 4 _ )
10M+* $10%vH &' (Jrourtd1eaUse (D e sl g GIaVvE 1 )sox CDEMEchyine §10%arg (ORI s$10%
PP& () -Mst+gE4 10MH! f #109RR& () - @ L"10%&' ()-!s"10%
& ()-s10%& () -@deovignq )worlloMe o=@ dew 3 'they fhywdd .1 10 10
100 f. #109& () -!f.#109%& ()-f % $109%& ()-y!f '
% $10%& () - yf #10%& BjchabagsisEnerhing) 700 ingdRdes- P0ARRYL0R travk' () - @
109K ()-s109%& ()-%nl0%& () - _ _
which may be an impeller or sprayer 72 for projecting
5 abrasive grit (such as steel shot) through an outwardly
directed housing opening, positioned against the hold
surface 24, and a mechanism 74 to pull or push the
machine along the rails 68 (such as a motorized cog-wheel
meshing with a rack gear provided on the rails, or a
10 motorized rubberized wheel or set of such wheels
tractively engaged with the rails. The motor can be
pressurized fluid-powered, or electrically powered, with
service provided via cabling (not shown) from the supply
and support systems 36 at the base.
15 In a preferred embodiment, the abrasive used is
steel shaot, and the spent abrasive, together with
dislodging debris, falls to the floor of the housing of
the applicator 72, where it is collected by a return line
(not shown) and sent to a reclaiming station (which can
20 be located on the base at 36, or outside the hold). At
the reclaiming station, separations are performed, e.g.,
based on whether the mixed material is ferromagnetic, on
particle size and particle shape, with reusable grit
being sent back to the supply and support systems 36 for
25 reuse by the blasting equipment.

Standard techniques for remotely operating the

applying of abrasive, traversing the abrasive applicator
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ymmm - .uv7 1 101 109 ()-f109%& ()-s109%& ()-){10%& ()-G 10rr 1O0rr
10rr!f. MB10% r &rolley,” proibcdEud7 ahdl@let3acting the horizontal
10%' ()- @ 109%& ()-Lglo%& ()-9Y 109& ()-fS10%&' ()-s10%& ()-1/=/bl/s///0dEuv7

elevator, and shifting the device 26 along the deck of

the hold can be used, e.g., using a control panel which

5 is connected by cabling, or by a radio transmitter-

receiver pair to the supply and support systems 36.

Cleaning of the deck and downwardly facing upper
surfaces can be performed by hand-held equipment operated
by human operators, as has been described above in

10 relation to the embodiment of Figures 1-7, if the
applicator 72 is not susceptible of being reoriented
(e.g., by swiveling or remounting) to reach those
surfaces automatically.

When cleaning has been completed (for a hold which

15 is to be both cleaned and coated), either each applicator
72 is run to an outer end of the respective set of rails
68 and parked, or is physically moved out of the way
(e.g., demounted, or moved to another set of the rails
which 1s not presently Juxtaposed with a corner that 1is
20 being worked onj).

For coating, either following cleaning, or in an
instance where cleaning is not needed or has already been
performed in another manner, a coating machine 76 is
mounted on the set of rails (one or more on each of two

25 or more sets of the rails).

The coating machine likewise includes an applicator

78 (e.g., a spraying head connected by a supply hose or
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bC 1 10l L' YnmlL@Y& (8 rail traversing mechanism 80.
In both the instances of cleaning and coating, the
respective applicators are caused to traverse the
5 respective sides of the horizontal trolley, while being
supplied from the system 36, the trolley 32 is operated
to position the applicator at a new increment for
applying work, the horizontal trolley is operated for
reaching into a corner or further from a corner than can
10 otherwise be reached for a giveén position of the device
26, and the device 26 is repositioned using the powered
perambulators 30, for disposing the device 26 as a whole
successively in relative proximity to each of the four
corners of the hold.
15 More details of how to stack and destack the tower
modules can be understood by referring to the description
of Figures 21-26 of Goldbach et al. U.S. patent
5,398,632, issued March 21, 1995. The apparatus for
projecting and retracting the horizontal trolley can be
20 similar to that described for projecting and retracting
the work platform in reference to Figures 29-32 of that
patent. The cleaning and coating machine can be similar
to that described with reference to Figures 33-41 and 49
of that patent. The vertical trolley can be operated in
25 a manner similar to that described in relation to Figures

7 and 8 of that patent, and the supply and service

systems can be constructed and operated similar to the
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U.S. patent 5,353,729, issued October 11, 1994 and
5 Goldbach et al. U.S. patent 5,540,172, issued July 30,
1996. The device may be moved by the devices 30 in a
manner similar to movement of the equipment as described
in the latter U.S. patent.
It should now be apparent that the self-contained
10 device for cleaning and coating hold surfaces in a bulk
carrier 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
15 the principles thereof as they have been outlined and
explained in this specification, the present invention
should be understood as encompassing all such
modifications as are within the spirit and scope of the

following claims.
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framework providing a vertical tower (28) having a base;

a shiftable support structure (30) supporting the tower
bage and arranged for shifting the tower about in each of two
mutually orthogonal horizontal directions on a substantially
horizontal deck (14) of a hold (12) for stationing the tower
in proximity with each of four corners where respective pairs
of sidewalls (16,18,20) of the hold meet one another;

a vertical trolley (32) mounted to the vertical tower (28)
and vertically movable thereon to assume and maintain each of
a plurality of selected vertical elevations;

a horizontal trolley (34) mounted to the vertical trolley
and bidirectionally horizontally movable thereon to assume and
maintain each of a plurality of selected horizontal positions
relative to the vertical tower, including a first extreme of
extension in one direction to one side of the vertical tower
and a second extreme of extension to an opposite side of the
vertical tower;

a complement of supply systems (36) for use in performing
work on said surface, sald systems being provided on said
vertical tower (28); and

an operator walkway (48) provided on said horizontal

trolley (34).
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other of which includes said upper module and said vertical and

horizontal trolleys.

3. A device according to claim 1 or 2, wherein :
saild shiftable support structure is constituted by walking

beams (30).

4, A device according to claim 1, 2, or 3, wherein said
complement of supply systems (30) includes
apparatus (52) for providing breathing air for said

operator or operators.

5. A device according to any preceding claim, wherein
said complement of supply systems includes
apparatus (70) for supplying abrasive grit blasting

equipment.

6. A device according to any preceding claim, wherein
said complement of supply systems includes

apparatus (76) for supplying coating spraying egquipment.
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8. A device according to any preceding claim, further
including :

a ventilation duct (54) supported by said vertical tower
(18); said ventilation duct having an air inlet (56) provided
at an upper end thereof, and an air outlet (60) provided at a
lower end thereof;

a filter associated with said wventilation duct for
filtering air drawn into the ventilation duct; and

a fan (62) interposed in said duct for causing air to be
drawn into said duct through said inlet and expelled into the

hold through said outlet.

9. A device according to claim 8, wherein

said duct includes a laterally offset upper end portion
which extends above said vertical tower and is swivelable about
a vertical axis, for locating said inlet at any of a plurality
of laterally offset locations within a circular envelope of

movement and disposition.

10. A method of applying work to internal wall surfaces
of a bulk cargo vessel hold, comprising
(a) lowering into the hold so as to become supported on

the deck of the hold, a self-contained device, comprising
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base and arranged for shlftlng the tower (28) about in each of

Ro

two mutually orthogonal horizontal direction on a substantially
horizontal deck (14) of the hold, for stationing the tower in
proximity with each of four corners where respective pairs of
sidewalls of the hold meet on= another :

| a vertical trolley (32) mounted to the vertical tower (28)
and vertically movable thereon to assume and maintain each of
a plurality of selected vertical elevations;

a horizontal trolley (34) mounted to the vertical trolley
and bidirectionally horizontally movable thereon to assume and
maintain each of a plurality of selected horizontal positions
relative to the vertical tower, including a first extreme of
extension in one direction to one side of the vertical tower
and a second extreme of extension to an opposite side of the
vertical tower;

a complement of supply systems (36) for use in performing
work on said surface, said systems being provided on said
vertical tower; and

an operator walkway (48) provided on said horizontal
trolley (34);

(b) from the walkway (48), with the device located in a
first location on said deck, applying work to internal surfaces
of two sidewalls of said hold which wmeet at a first corner,
using supplies supplied from said systems;

(¢) shifting said device to a second location on said
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second location on said derk, applying work to internal
surfaces of two sidewalls (16,18,20) of said hold which meet
at a second corner, using supplies supplied from said systems;

and

(e) 1lifting said device out of said hold.

) 11. A method according to claim 10, further comprising:
(f) repeating steps (c) and (d) twice more, respectively

for shifting the device to a third and a fourth location and
applying work to internal surfaces (24) of two sidewalls
(16,18,20) of the hold (12) which respectively meet at a third

and a fourth corner, before conducting step (e).

12. A method according to claim 11, wherein:

said work comprises at least one of cleaning and coating

sald surfaces (24).

13. A method according to claim 12, comprising:
conducting steps (a)-(d) and (f) twice in succession, once
for cleaning and a second time for coating, before conducting

step (e).

14. A method according to claim 13, wherein:
said coating comprises blasting with abrasive grit and

said coating comprises spraying with a coating composition.
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a remotely operable work-applying machine (70,76)
mounted on saild set of rails and arranged for motorized
propulsion along the set of rails while applying work to said
gurface; said work-applying machine comprising one of an

abrasive grit applicator (70) and a coating sprayer (76).

16. A device according to claim 15, wherein:
a set of said rails (68) is provided on each of said sides

of said outer perimeter of said horizontal trolley (34).

17. A device according to claim 15 or 16, wherein:

at least one said work-applicator is an abrasive grit
applicator (70) adapted for centrifugally propelling steel
shot, and for collecting rebounding shot, and dislodged
material into a housgsing for classification and for reuse of at

least some of the steel shot.

18. A device for use in applying work to internal wall
surfaces of a bulk cargo vessel hold, comprising:

a vertical tower (28) having a base,

a shiftable support structure (30) supporting the tower
base and arranged for shiftino the tower about in each of two
mutually orthogonal horizontal directions on a substantially

horizontal deck (14) of a hold (12)
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maintain each of a plurality of selected horizontal positions
relative to the vertical tower, including a first extreme of
extension in one direction to one side of the vertical tower
and a second extreme of extension to an‘opposite side of the
vertical tower; and
a complement of supply systems (36) for use in performing
work on said surface, said systems being provided on eaid

vertical tower.

19, A device according to «c¢laim 18, wherein said
horizontal trolley is generally rectangular in plan and at
least one side of sgaid outer perimeter of said horizontal
trolley is provided with one or more horizontal rails extending
along the respective side; and

the device includes a remotely operable work-applying
machine mounted on said rail or rails and arrgnged for
motorized propulsion along the rail or rails while applying

work to said surface.



