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SYSTEMS AND PROCESSES FOR COVERI NG OPENI NGS OF MARI NE
VESSEL HULLS TECHNI CAL FI ELD Thi s di scl osure rel ates

wa@emwsnaiky to systems and processes useful forPCT/US2005/017580

facilitating repair and nmai-nt-enance of sea val ves and
ot her conponents on marine vessels, particularly large

vessel ssYSTEMSANG PRECESSESEOH d(WERmetcmgvm@s age
(FSO s) and production éFPSO S%FT ﬁgjl in the water.
Specifically, the E-YES85 e descri bed
herein relate to facilitating repairs and mai ntenance
of sea valves, and other conponents, on narine vessels
Wﬂ%ﬁhd“@b@m ngs in the hulls of marine vessels to

per mi trygr Ms@&%ﬁesl%la'ié% éeh&aﬁye?o \{)%ke‘ﬁﬁsarﬁrﬁo&%ﬁgruseful for facilitating
Conponent s which are norma I rect communi cation
rowairhand Heainipeanch gl sea BAW&NKFWR’PPP@&% qQn mpfdpe vessels, particularly

1@%@3&&938&&%@0&%&1@&% Ghe fmlhg Stotes %ﬁé@s) aﬂﬂrﬂrbcﬁié i [BPSO’s),
dry

S an are usual y g | e
vetlesiontha gvaierd énqyefmllmethprsw@gwsd m@eﬁ/éescrl ¢glcherein relate to

t?gﬁtﬁﬁl!l% llCPalthgld %anﬁg{a}{éec@f Sgé'l %IO& Ernieotfltgr ym &%H{Sr @rgmtagne vessels

romits service locati on ock
Hyarmsmgtqpenlngﬁemtthlqﬂwllls of mkefqussﬂﬁt:f@lmwt dytpecase frathe segrvalves and

n
R ROFRARRE whith e AR L AR BRI il he BB | .
RACKEROUND Al@l}w re tovw ng by tugboat s fromlocation
toth shlp fur st.er: )
dry d epair \% mamte?a e cﬂper%g ock5§ gnatlgeg |V%§S%Qsé%%l}rl%1}?rg)slo s and
HRSAOY4, Hiee dryt doek samrusua:le/ veng eéme wpnsummg 40 expensie ,prdch&ses Moreover,
er Vi c&Flnt rruption

.th {
thegg%?eg & ?11% Rgﬁea %ﬁ ettlm retqﬂlééd to trang{ am ?tg servxtce location to dry

out ST &%
dk ifielity,eshs alnte Bu@l&s as cbhdmt thegrepidit oanﬂnmaner\wm;:hndome time

vessel s and r ol eum uct st ,ves ar
BR G e ART: BERySdR BIRS BHAR: ofp ko Al TrOoiF agesels may
rEQﬁiettbﬂfhgfbyrtu%%aticfroﬁﬂloyﬂ&fn&o tie0shipyasls ﬁlrﬂlypﬁﬁnplfcating tralnsfer to a
ves qck, repair.gnd maintenance is completel v

¥ s W EHE FoRABHAoCh e PG B By 1LBENEY (PE S SR erdption. OF
&)G@B QRé PnE &M Rrfie infehBptiASHE lgfeateMiR)dVasedfaRBil if@act of the out

vessel s, such as sea goi ng ships, FSOs and FPSO s and
affservice Ke- have openings in the hull below the

wat er INfihet Gesgtlld Q¥hi &f homingnsll amtd LhOProailictivat ®kselsNafd petroleum
cavities often referred to as sea chests, A sea chest

predust sipiage YeseelnAre gesigned Iasiyetn siion dian prshergd pr gporgd position for

P! J0EyURS TR 1REd Bf‘ﬁ'est Hevedgise a}y Jb%ktrmtr QAR RALES completely
externally with t water. Thé sea chest is often

ipemaisietiawitiphe mtquacl segvienligs arsl qsPRsimig reavT fordhe essels

ConveyM?fﬁ’%I ﬁfgefﬂ?ﬁrine vessels, such as sea going ships, FSO’s and FPSO’s and the
like, have openings in the hull below the waterline to allow inflow and outflow of water into
cavities often referred to as sea chests. A sea chest is simply a cavity or chamber behind the
hull of a marine vessel below the waterline that communicates externally with the water. The
sea chest is often connected by plumbing such as piping and valves to convey water for
various purposes within the ship. Such openings to the water are used for many purposes
including drawing of water from the ocean for cooling and the like and for expelling water

and other waste material into the ocean. The openings are typically connected by conduits
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vari ous purposes within the ship. Such openings to the
wat er are used for many purposes including draw ng of

wowrieniBeom t he ocean for cooling and the | i kep@ntis$00$/017580

expel ling water and other waste material into the

ocean. The openings are typically connected by
dﬁ@ﬂﬂé“lfk&&@%uﬂ%@ VdIves, bl PHBIP SquipiAdnv fithim ikt Sidi®y room and other
equi pnent wit the engi ne room and ot her

CORpAPTE ﬂ@eﬁ¥“¥he vessel . It is necessary to inspect

pi pi ngt Anfcasadry Q@msﬁ&‘fj pﬁfhgoéiﬁa@a'l@@ 4@ dneRlc@Géh R replace or repair
repalr sone of the unbi or valves in and around
some s PHESIng RS ‘135’&8 |"hgnct efowethswﬁmﬁ@san Tireding to the openings.

Tlﬁg@iebﬁrsad?xq rE&%QHﬁtnB&CJahQ)@SreMSJ ab&nf| Jﬂi@i@dllﬂ dry dock. However, dry
acconpl i shed in However docks are

dockscpie ﬁﬁwntmmalia}é!ﬂ @ apsy availablexeniy p%laéoraﬁwwt aVMpegovey, putting a
I}E %%F m 4\19%886’ fof erlBHltl tsbcfl‘lgrega %BJ H%lﬁ%@tﬁlﬁ@é tak& tﬁE ¥es|§lel out of
drm such repal rs and nmai nt enance takes
seewewhlelmtlwﬂy relisiie eubsmhmad Rdvgssadinkncial effedts.s i n
subst %Heaska Y& 1r£ o gﬂ'&h@%oﬁt Ih%gltn% beS ed grgi &%@3 LS needed
require an affixed cover may be ope osed
wiglertbevhsst] vhinserviche Foesemplei mammslasnmihc@marrecuwermgatvpbters within
g’ﬁ tsé th{p?]ZvrvnH é&] lére 1sta %’E@t%al Yh%ll gin %I?C'\}e?s tﬁatva\inct}qalgla%oge%?hat opens to
eowie wetet toaixitaocd clasesdo provant wahafrom peetesng tlne pezrmst Weltee sea chests
n c gses revent wat e pteri
e il P9 1y SRR BB Bk " el R Bt e marine
\asudl mdhmaharsga mevtammnar Becumed néc@ssabﬂselatleh éryOamedﬂ;B g thersea chest
marin ves e sea gﬁg di
BRGABEN REIETRE e 5 ihatrctify, VSRUCHTE leriPReny bbyepyeayie diver
to prgpany pred thekblees bvee op@nigs) 'ﬂh& daf bt Rehavid@k opdasse barticularly

Wthte r COVEers uire divers to properly place
‘Pﬁ'é"a%?ﬂ%n?g‘e éfes@ﬁ@ﬂlvﬁﬁ’éﬂyThl s can be a hazardous

oper ati.onPatp@r $,6TAM AT Hiycldsds 3L AestVisVeds FAbEERed $rom one or more
restricted VISIb lity 15 S. Patent 5,692 451 di scl oses
BRI PITioTiEh R BPPEdY B P BRITSHEAS, sy atent discloses that the

Wéo‘éﬁgﬁj Aatelifls FRIuBE IcahrSsicUETY &8sibPlay SleYdseRfhifize marine organism
po uret hane. The patent discloses that the

&nd iseibyildryp gp F*mcqur@ dlheesoxes Aiselpsa imHip Rateas arg designed to be

ﬁ@ﬁhéneﬁt@a{m%m;%g@rl ne organismgrowh and ice
on the covers. The covers disclosed in this

Pt entU.Sr Botens ppluation GRO436RmAb iicipses 1hcbestcovars made from
\M&%&%tlc Mte%als% fiNe &lel‘,)lp%%ltg Earglqg a8 dn }&@ﬁhdﬁked strength. The

di scl oses sea chest covers madé from viscoelastic
apakicatipmplso diseleseh thabthp eispoctaspomagrials myx aiea cortainaniantirbacterial or
an ralgﬁwg\%w g0 9t he -Eb\eersa‘afﬁlcfogéat 'irp%@lp%{%nfjl e ldQs?’g%%d to be
that “th& viscoel astic nmaterials may al So 'contaln
rermanehiticafBxadetb agesselnt i al gae growt h addi ti ve. The
cover gy, §' I%?Jn???% Sg) ciigyl&e&%o%éfdaﬂ'{ for gl%ﬁh@@]?eqintgginblﬁ:lls of vessels

I Xe 0 a vessel.

per manently a
below the waterline. The cofferdam is a wooden structure that is lowered by a crane and

guided in place by divers. The cofferdam may be secured to the hull of the vessel through

attachment to a grating in the opening in the hull with a series of J-bolts.
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U S. Patent 4,175,510 discloses a cofferdamfor
cl osing openings in hulls of vessels belowthe
wowrieniizee. The cofferdamis a wooden struct ur BCT/082005/617580

| owered by a crane and guided in place by divers. The

cof ferdam may be secured to the hull of the vessel
I?IR{I?FJDESﬁRIHBmmF lblflAme‘?Si n%RiI EFt heSoCrFJ{:egiTng in the

u eries o S
\I@é l: S‘“‘i%@}i‘?@t‘ge“éﬁlr BFeiSﬁse‘log\lgf‘%ﬁ‘e opening

1ﬁﬁ.’l€§Hﬁll%@&ﬁﬂﬁef/é@gelﬂ@&oﬁ@letﬂﬁﬂ o@ﬁ)ﬁﬁhm@vdsmthe hull of a
mari ne vessel in use on the hull of a marine vessel.

FIG ZFldepi depictsapp spbedimenine! atragk @psspRlyausedpipipythe systems and

M%gggdésengem,e,%msterrs and processes described herein.
3 is side a view of the enbodi nent of the systens

FIG
for cliSi hi tidrea visw Al ks ¢mbadieenh of the gystemsier clesing dhgsepening in

HERUIFYEndrThe SLGeiiepElein icPpI Ot s the second sur face
a cover of the systens and processes for closing
t he oddHi Aglepistst e spepinil syrface ofpd icaner \wEghepysigms and processes for
ARG e AT ofRRS el s fpgingd SiuRomy Aol
first Hari sesidsfviewnofghbeodiendapictedfin BlGdver of the
syst enga 0
hul | O'EKG @%e&?tﬁgﬁe\?gf;‘% str@arc&%Egr? ngoﬁlﬂlgnt cﬂeepgcggr gﬂthtse[&?stems and
rrosesses fmdloaing theelperdss wrthd jull of 2awzrioe dessde wit h an
enmbodigign th r.o S Gl .
nor of rCR (Hbistf 5B ShEMoRR Al :CRRESESAIZ h 58 gapce with an
anttodinzent ¢fahe Mtemsanchpn‘nccasasdmhyecﬁwobm sea chest cover
Lpoigg@édgngoglg\é\g ! g%al!]?g%gPlﬁtlonﬁ ?t;lge 18 RraﬁF Sh Sfy trac assemgly and a sea
adiepi @ieroin @kordmnce bidd anrentbodimeat pb[}teai}’htemts raad anrocesses described
assenbly and neans for securing a track assenbly to a
RPEdLe| hull. FIG 9B provides a detailed depiction of
an enmridi 9. piovides a depiation 604n GRiIdIMdIY ofla tpbﬂdﬁie asckedstdnbly and
to a.vessel hull DETAI LED DE&@I | PTI ON OF EMBCDI MENTS
REANSfQE STORFRMAITESY 29553100 Q@ VsSeY Wl el ates to systens and
pr oceg3@s98 9fov£ﬂe§)5|dﬁtgllélﬂwﬂlcﬂ@t$of dh dnitddlibknk P4 mRakEEroF §8uring a
sel The and systens are useful for
tfaﬁgi“?sf"l"él?t%@ é‘gg}‘ﬁ and mai ntenance of marine vessels,

PETAICHD PESCRIRTIONTE BMEODIMENTE OF T8IE mﬂf@N
while in the water. Specifically, the systens a

pr ocedde disglos? ralates tRaYSams and |Pé&°éSS%f°f glesing P%ﬁ!’l"ﬂ@ in the hull of a
h&RRIveSeRMhe process and systems are useful for facilitating repair and maintenance of

marine vessels, particularly large ocean going and other vessels, while in the water.
Specifically, the systems and processes described herein relate to facilitating repairs and
maintenance of such marine vessels by closing openings in the hulls of marine vessels to
permit dry access to compartments in communication with the openings.

The processes and systems incorporate a cover constructed from a relatively
lightweight material such as fiberglass, or from one or more viscoelastic materials such as
polyethylene or polyurethane. The cover is configured to the size and shape necessary to
cover the opening in the marine vessel hﬁll to be closed. The cover is guided in place to

effectuate closure of the opening by a track assembly that receives at least two of the
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mai nt enance of such marine vessels by cl osing openi ngs
in the hulls of marine vessels to permt dry access to

W@opAaIBeENt S i n comuni cation with the openi nesr/uIives/ 017580

processes and systens incorplorate a cover constructed
froma relatively |ightweight material such as

pieripkergll edges, of tre covarnmd dizeaty therosver toi tbe:mebaax)isidomm@@rrip&ltely cover
Sue Fma% @ h¥e%h | ene or pol yurethane. The cover is

o PHUY &"'fe si ze and shape necessary to cover

t he opEmRicogerinmyttiedowared meo Mecssl usbuf 4 hcbnstuigeieeicesl&xﬂ as a davit on
The c&ver l.ace to effe%tuate clo

REc s e 450 aoferBaBE Ron o Aot veer B e another
Yeps2] glbngshie thevesseP@ideRoRig adpattdg afaintdnaiidee cover and

directg the cover to the 03|t|o conpl ete

cover GRFOXJRY PHAPHEE|a ‘g’ﬁgﬁf ﬁ5 catppes g %Fé‘ftatﬁé& PERPer P‘)*/‘C"f““’f“t
dnavRsiagd fuhdtRnP! Bf exByipldStie Rbvé his} BE bRgidde Witta :bu@lan@s control
a davit on a dock, the deck of the vessel undergoi

ng
GogparmeRyy to Fagyitte Pupvaacy GF ballast Ristcadhat By Anshingpd to control the
WaBKebf ORIl dfd ki helpe aamkait MRS HEDEN GribRRBN" oPfhe cover during
mal nt enance. The caover may incorporate a nunber of
ingaliatipe gndes anvariety jof seaecandiopy. obls cqyrmmarakie bapepvided with a seal
182 ABulaH RG] bt suFfe 16 ¥AMREEhe Eéaﬁbé?»%fe%fthéf%werbﬁd the hull.
provided with a buoyancy control conpartnent to
r egul akhe disgloyura eglatey topabtems andypragessestipraglosing thp epening in the hull
@Qr}gzﬁ%et QesS@Nt 1l lpﬁ'&%ssv\@l'lcg tgilstéhfls %F&e uétYi€for 2 h{aﬂn%erlaﬁur and
mal ntain the proper orientation of the cover durin
maistenagnicg tof cmarmn d@ﬁseb vaticdany dloatingaoit @ndiges @nsiuct‘rdmevessels and
Vi h Y
018 T 35,0520 D8 268 ARYFLEfedsrvd i
%@tlmwpmnear@omemteame tofl endrimk | vessElsebyd plss'hg) spergngseihahedulls of
- SY. C
r[m%g%h\%%ﬁ%m%) %ggnnlg ?{g’nag:§€sg§o ?&pa‘.ﬁ]n?e%s u(r%%g{] g{tfl nhe openings
witteuti thefngkd tooputfthc: wésstlahldng docﬂqaaBy eammhamag ﬂteerwaah der drf dock to
a@gmrl Icgl’l?]a‘?r\l/ Iepa alr ailllrdtan:)]g rtljtI & F%Itheeu atﬁmsgﬁ(g Prog?sgers oggcsﬁbed herein are
oapmmroﬁpegvéssd abvhgrs amd@eﬂay(ﬁt agmﬁaermd ﬁpermnaeasxeﬁages
descrihed herein faci rs and pai nten
o+ ne EQLSERE: By Sient Ao GharoRyS feAPoHE s G Fihg may b in the
fomi bNepanesargllfe-like pacAd cotlstyuchddRaba tolativOFMighveRIAt ﬁnaﬂeﬂal such
q icatiop with the openjn $ wi t hout the need t
BulPHRS o™ ey o) HORY VISEPISHE PHEHAInGuEhds nealiphyien or
OQ,I‘urdﬂlliaMedQ“ﬁi( céver ReoRfRIrddSiA aCkdetanll Bhdpe R&hé®ssaRto completely cover
i ntenance, the s stqgs and processes descri bed

& PRANEAP Eheayg| V&ssgk b wwasﬁfgb%lgge@ T8,98YeE I5gided in place to

e@‘ﬁ@tﬁ@t& QloSurs log thefop&rifid by h RAECASHMBH UMK BBG8ast tWitracks that receive
processes and systens, described _herein incorporate a

2 oAt % gerinhgtp! e Pt the cpww o ghrest Parfarercie the preper ipretion to
DpUEIHER CABRLI ischBP. TThOBRr f8) 8¢ ioweled ihib QBEVEY Balora hoisting
dT\?ltcg gllcﬁlas g lfliqut on a dock, the deck of the vessel undergoing repair or maintenance, or
on the deck of another vessel alongside the vessel undergoing repair or maintenance.

Because of the track assembly used to guide the cover into position to close the
opening of the marine vessel hull, the need for divers to position or place the cover into

operation is eliminated or at least minimized. Diver placed covers are very functional in
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as fiberglass, or fromone or nore viscoelastic
materi al s such as pol yet hyl ene or pol yurethane. The
w@owen13zg7 configured in a size and shape as nePEFES20¥5/017580

to conpletely cover the operfi-ng in the mari ne vesse

hul | opening to be closed. The cover is guided in

lp¢aaons vere elfef\emruatlearcalndnsuarre and cdrfeets@pemmngalby{oa/ewramhhe many

Iea .fracks that receive

PRRET teEte MR e B PRBSS aURror e e s exis,

positiening @ séatdedd CORE LN @ﬁﬁhhe Wasel (& e pisetistty withviek of th€health and
e, cover may be |l owered into place by

hul | e Th
Eﬂg@”ggﬁﬂﬂﬂﬁ gWPW devi ce such as a davit on a dock,
t he Ft@ clkdepictd dienvdmdnt bne %ﬁs‘i&nﬁb@nﬂ%isa@for closmg the opening in

enance, on the k of another ves
the @dﬁg@w%we pdiseon i Mlg%arfgarrf@aawl o th‘éleﬁ‘tbé‘i’fgﬁﬁte two hull
operREL 83188 Dhret déBictet ACKacR D MM erdSLEant B E)Weﬁﬁ tbrb@ r&i@éﬂefrom their
i.nto pasition to close the opening of th

e
funcijgnsl #PSINRITSI BY M5O BB TTHIMCCHAVES § g Bbles @.rshasablymﬁa@@d to the

covekd T8 PIRVRVerk DlafR QRRH &t Qﬁcé hr&igh MenRL 6k ﬂck%&seln%@s’} which in this
m ni m zed. Diver pl aced covers are very functi onal

embpdimgrtds s isplbeidhiep slangards4. I othprembodinenisaprty fireisuch standards 4
may BN IsENURWRIE (His RiBBHime ORI ribed B Elnﬁdaﬂ'ﬁ@é’rténp feg{;u'regr}ﬁat may be

around the world where the water is
presgifi &then gorehan Byerstandargs émeﬂnplqyséu Siamlﬂrdfg4 ate sarhedheghe hull 1 of

the \%?s%?i d%c}ﬁftgfﬁjﬁf'dmsmx Siites k f@r eedplegs% 2RE {r %d dgl!ﬂ'&(? &St}écelve a

hea and sarety o divers i1 nvo
peripherid pdastof atlgase pivoefi theetversf2. tIh ¢hesgpadtodimentidapiqiedo stesdaedb4 includes
7 in l. I
R I N
periphwtad ddgvenftcover\2mnt @l secamddrachn § i< oondigere@ tcareeendemdcgted: a peripheral
edgem&rvg{ a;gﬁitgér? g?gléec? elingodu'kr)xgrgl g%ﬁrs?andarrgmlfr) llrencé,rg)lfn%ﬁ: a smgfn track 5
respatdivély sorfigared tm:mbéleesarﬂ gueleeaa&aiﬂieyal adgeaxfhe\d:rst D the

coversy2.,The ers are nt o
Che uaLestaney SRS S LS, UiReieh 4 BhGnde Wil bodiments
off miizoidl i entinhs d@crdﬁd}hbﬂe&&d daﬁznﬁnhe‘d'sl@/ tht dovdasris the o;bdmrfgtth ®E closed
enba ment t andar ds, 4

RGVRRE i e St M o Bl P irask, Do Prabmen. the tack

asenibdi h nfcaawmﬁratck@s vvmymrbenemmsns pWdisdhedBh @adhlsade of the hull
Standards 4 are attached

P el s Soseds T RanPRuEH M moRdtan Godraks amay be employed in

th&ﬁmﬁﬁﬂﬁﬁ 3ffer infepdctin &ithla@®dn @ver 2.1 ﬁﬁke)@nfﬁwmlﬁ%ﬁ%nce to
ecei ve peruyheral edge of at |east one of t
G LRSE or Mok ek SHGES ?Péﬁlaowverpweerafsn@ﬂwmead@ular to standards

4 NG 1060eSten ihtisPhO stfiaRPE N IPonl el SntRARRS S ?ucﬁ' gé‘c?ks 5’%ct as cover
first track 5_is configured to receive and 2

spermeshatisms exafaured tociserdye the kaver aerinhershedees 2RI gnei o more covers

6@ cgWres IotheS CRbYEmBRY, tBUirslRs & f&ﬁﬁﬁth@E&\Jer ﬁg;gﬁ)eafamsm may
cover 2. In the depicted enbodi nent, each standar

nohessesseiili e Parperdinlas tq arycal e stensipre ¢ ity yangle seffigignietd allow the

chPer 266 e YR siBB b dINECRe ﬂulﬁ’%ﬁénmﬁel% %hﬁﬁgﬁe@. 9 (J]Xr:(grs(é? Z[ﬁelaﬁs of stopping

The placenment of one or nore o e stan
theceonprcPad dhe REPRER Pesitinads atenecntemplated.

Placement of the upper terminus of the track assembly 3 may vary. In one

embodiment, the upper ends of the tracks 5 of the standards 4 are positioned at about 50
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of the inventions described herein is determ ned by
the |l ocation of the opening to be cl osed by

w@omstiinei ng of the covers 2 guided by at | easPCt/82005/017580

tracks 5. In one enbodi ment-,6-the track assenbly 3
includes two tracks 5, wherein one track 5 is
gentinéters rlvehbwothe aamial spaaionhl witerlineBlof olpemanig Wsel.0 Placement this

E%fo%%gw SH{)fPC(‘?y e;j I\,eYEiSt oﬁl\tt hﬁgtuécgg%ﬁ]ﬁltpgg&e}%%déersaﬁk& tl?e.covers 2
ihtotth¢ aadkis ofsht lrack gdserably Gowliou? thdzﬁssistamr@ﬂ diveryM waever it is
reference to FIG 1, one or.rmre.tracks%t at are h
CRESOR I HomA NSRS JOBe BN B SN MEb D& MEOEPUE Bpotion the
@?T%'&dlhtbvﬁz[cett@ [riﬁaﬁ&@udﬁ‘nﬁé b}?thsttraﬂd@s&any 3] MoSeua, it is likely that the
enbodi suc cks act as cover sto

AU HS E%Wﬂp@#@ﬂha or pRbthFesuriage Plothe afer hpiky minimizing
Fgesk. 12 of one or nore covers such as covers 2. In -

ot her enbodi nents, the tracks 5 form ng the cover stop
mecharl ORF fRYOdiBEntnaL edensiop|ty “‘t?etraﬁb Pt Readded fOorasfﬁyhe upper
seidrt $INR of HRNMBK S3erflbly AR¥oRNBE FaeMint b Gt BBtinteQyiRh It&w,omez is to be

cover 2 to be positioned over the hull openlgg
RUA I RIPGSTRYET 2 ARY opeing:  Reagyablsftragksohmian §e pigchedipethe yesgel hull 1

WillestRdsORe DB@iE bi A emBodiheR FNHEIPh@lchddentThAnE Wi be Abscribed
the upper termnus of the track assenbly 3 may vary.

hepeingfier with ederenca o pariabledisple pssembliss 3f 1f Hecemeawfs;h@unpﬁ:r terminus
Jf g SdcRACRMIR 3415%ﬁ>wpt9§ SJrfaQ fjthétwaf’e? Qs é\ﬁg?‘@flﬂ% E%ﬁhﬁ éracks 5

bel ow t he nor nal oeratlon wat er
fyans atbpr Veﬂeb@eﬁéwlstﬂ@h@gdhdyew@ t he surface of the

i o . | .
e couBsiahihd £andltiel ORBrhll RIS Gk pBein may be
made Hot a varistyaefanaieriats smclitlingimvatals .pldmﬁ@rglasﬂ wscs)elastnc materials
and gﬁ'lr Ig’ﬁﬁ%né n%{eghllg mylel]z%;’th?%%vg%gf r?nlgtgrr%g% ﬁre found to b(é suitable for

assl| s € necess
facilitating @metriction, nnstalhtnen, qud dpmmte)nbyArt reentplay hma&stabtsrtﬂbysrglass in
t§at 1tH9V¥eod1%rah11 1S 1m|lpa% ran% ceoarpr()s;toH éeSés‘liﬂnF a Sest{)ar% ?%C%w\g?nga{lgia?semay also
nnhmdeeidynmsrdemgmdng redard er minisikze gkowth némﬁtmdgmms onahe tracks 3.

B ERReRsh e GRS B ESiciend oL ek SBbE R vory wit

th@spetific nestAlatién tdgeirdmmeie aMdahe tﬂ'belﬁb(mz&én% h§edt On bfe PMbodiment,

OBRES (D hBh B SRS e ESTREELE, £EKS, B s cm.

anethéd dntbo@imear) tmm@me@emth@ﬁb@glm @fﬂorﬂtab@\ﬁ e toBBMS .2 cm. In
escrl beg after,ISV\%lr Eefer ence to
f

W | | b%

e gMbadimenf etk i higkngss 2bMHRI cgfto phet Jphem- In a
fo@tHembisdinént! e fibertdss ﬂﬁ@éﬁ%@' 1}1 fl%rri abdueloovier RE aBolk fodr €m. One
of the water, this alsq help Protect the tracks 5

sKHIghimbthe art Willseadilx resagntescibid the ickagssishoyld be Feosqpmecsprding to the

nlAi&ia$ SR eLAAS 11t revask the ﬁﬁk%ss’émfbgfﬂhﬂgldtmﬁ\s{aﬁ@% proper. operatlon
assenbly 3 described herein may be nmade froma variety

of nat!dFi sipadardsit PG&Cﬁ@Ch@@S&F@Yy pImayt hecattachqdpferthe huld 1"by any
sHitsbEOfle@wt dueh r@tv@artérﬁtlﬁf adhesives, stainless steel weld studs, and drilled and

tapped doublers.
In other embodiments, the track assembly 3 may include at least one portable

standard 4 including the track 5 that may be attached to the marine vessel on location when it
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and other synthetic materials. A variety of
i ghtwei ght materials are found to be suitable for

wo amshi®sat i ng construction, installation, and PCT/US2005/017580

operation. An exenplary mat€tial is fiberglass in that

it is strong and is inpact and corrosion resistant.

i heeded &t khaa paritblay pomt @r iiﬁib.s Delisadfssach as leb@diment are described
addi tj ves .designed to retard mni_m ze gr ow

HEPTAET o D aar St Sriripsopd Sk Dectbe B rerplk Aoderie g tead 10

problems @ds@cm&ﬁdxtlﬁ BS1din8 Metstan@drt asecielytinplabe ahillc mas€bl y
3 may vary with the specific installatiaon requirenent

and ¢ Hackpsemalies i BARliss Guisaeving hirReriBks drBRrig. of the covers

1 Reactdttistco a8® HbodinRef O aiSditdidale ASPHIEH any uitadROfBensions and
fromabout 0.3 cmto about 1.5 cm In anotK

rfsuptiang tfor qopperptiisckiffeatdeast WTOh‘éf the a@w@ﬂaé%d% 13 powsover 2. In
&Q%bo@m@npmettﬁcl?sbS) Hay be %oﬁﬁgfurédﬁn 3hd tHapdof %Q%s rf@lnltecewmg and

the fiberglass thickness is Tromabout 0.9 cmto about
guiding the peniphgral edges k2 eftboenveeht In othee emposimenty dhe groove of the track
ly ed EA @Q&ht Qnst & RBaYh Bin )
§Eu ?lﬁﬂgsqstabt ¢d aFF Q o gaéc?P?ob e@ognllgée)otﬁ'lggbve &@nd to retard
qrhiioknies grostito of r@arb@ @ramserrs qb&b@ tra¢kng For @xla@plﬁatf@rqowr 2 may be
S

SRrRE Py o FaL Gk hARE NBRRR ool RGBT gt e

battamkend oF éietstagk 3 coulyl theo betlethtdped” scomarire grewvth viouthd/negmgcumulate

. I ans such as wat er proof adhesives, stainless

ﬁ% lf%t&m% gg%st uds, and drilled and tapped doublers. In

ot her /eltdzmllwnlwmg trackrpesembyck map bmbtayda}dMynd/wrcttaulcké @nfigured
eaaefncteg in E 2: gecr 18§}t1 a ?ﬁzgortﬁ%nlr Iﬂﬁe#t\g!é gsréé 35 ?rg% e% gﬁ an angle

mmm it ths mxaenecbed}/ of the halhdepdlm whichas lipedr o substdntialgy. linear. As is

G Blond pE e St BIPCR Tt e PERBOY 1 i s lpetudes

mefckas ipebifidure Btracetiartie vowmped]peﬁdl tdpepofahd esver 2 to hold the lower

OCI ed wi t .hol di n S ard 4secure
oGR8 Phe J8 oot SuShibH TRt St Sl elcegsame time
;fr@ﬁdih@@&tdpl t0@oldnBe Q@i pbteuhabro@ekg@sucwp@iuohraﬁm@@weemsez hull 1 to

| n accor dag{f]‘e wi th enbodi ments of this disclosure may
PEVEL O OSF CBBYE- di mensi ons and configurations for

cooperwith Bghtiuing rﬁEreh@&S FIG. vmmﬁ 3tihe sigekieRh R enﬂ%@&&m of the
12 of a cover 2. In enbodi mrent the tracks 5

SRS G claging the; qpgnisg, aptée byl bP%‘%%“er&FSf’P depistsdiing I%Xd The lower

Eﬂérﬁlg: 6 R Eb RN Wile B GRSl ek aﬁmc&m&%long thd \Q:ssel hull 1 as
er enbodi nents, the groove of the track may have

rﬁqwﬂé’t/é’éﬁceaﬁf% the-APPRIRE 26 tohctiosed. pHepever, p?ésmqyu bsrAppigeiated, the

Qfvahi€ of BN S i23%adiét ih %aﬂ{tgnﬂg Ot %@féelgfh‘e%na&fof the cover 2
mari ne or ganl sns on the track For exar‘rpl e, th

andvies ! hyplp this depigsianetie dawer Rerinberal edgeff the costrarag lwl‘taﬁﬁd by the
16@5&9%9& Jriag &aleeg s 1&{9@9{%;@&%&% @T;nﬁm&ng A€ bﬁ%amm tangent

he track n rine
@rlmwd\muh@dlﬁ@m@tl@mhﬂ 4t Ehis dimdnsion sha esqelypted so that the cover

2 and seal (shown in FIG. 5) are in contact with a flat portion of the hull 1 to assure a proper
seal. Positioning the lower peripheral edge of the cover 2 at a position at least 200 mm above
the bilge radius tangent ensures maximum functional contact between the cover 2 and the

hull 1. For this reason, in one embodiment, the systems and processes described herein
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Al ternatively, the track assenbly 3 may have standards
4 and/or tracks 5 configured as depicted in FIG 2

wob®se1332t he | ower portion 10 of the standar dsPAI/ESM05/017580

flared at an angle relative &0 the main body of the

standard 4, which is linear or substantially |inear.

action hestd\elnaltthededoghemefbenms eretIOcaled&boﬂe thehtsilgk [ radiedtangent. In
ortion 10 o the rd 4 jnclude

B SR Bselet Qb SRSt BRI BreRarnadREhyFopenings

16hdre Gathan the “fla” bt td3s:I’s gier 16 uﬁd‘haacr@n@elfmdnlme tHe030Rér %ralses and

in contact with the hull 1 of the vesse t e

lowpss in f }Wéraﬁ'ﬁogz P‘?ﬂt ¥a's et 851 o Pi‘?dﬂﬁert& dhecyer ?‘dg¥a4‘ﬁésembly 3

A€ QUTHEIeMBT fldxtbM, tHROFbtkin® BnEprodtEset descHiB&iRreim bilel suitabledfor covering

ensure closure of the openin Wth continuing

hullropering &6 glgngthescuryature, avgssg@uﬁ Iside view of the

enbodiTRNovers 1 R dSH She SPstdnfyf arfdll S5EIY dEsl%ﬁb&pﬁé}bnﬂgné)nbe of any
the hull_ 1 of a marine vessel depicted in FIG 1.

Juisaile condiepnatien desicaedo nerthehlboreping 2049 beclosedy sTéw ﬁaxﬁrs 2 will

}Qiee at lezﬁf‘ﬂ‘nrde%@ﬁéﬂepﬁ e@ée@ M8 of WRiclY Qtsleca%{ th’&qué cdlaﬁ@t?re& £ plab&hent into
by pl acenment o openi ng 26 be cl osed.” However,

and gRiggngsebyaah fragichetracks Stinfe ﬂwmmtw posgffon; FHovtayEl, gancrally square
gﬁg&@g\% gﬁzapéa?;eo%.aeonﬁ%\gamgax%gfs%fgffgw@%pgw@gﬁ%ﬁ %g&m@gs 26. In
ngveatbogiaenp ks edvered des afpandher plpteelikecoatigiraiincuitie dirgyynd second
stuhgcdspﬁ\'ﬁé ﬁFsFELm‘ gé"ﬁ cgﬁﬁ%utl]&‘i fof ﬁtﬁwl&b? itﬁ tllech ﬁtlea‘#ld the second surface is
approxi mately 7l ove t Y e ra I'us tangent
oppdsitwdhecitrsioprfadee di nensi on | abel ed A This dlnen5|on

shoul C t . .

i é‘l@%ﬁ&L % Jegcql(l:)gclil) P&Jg% mz;)hﬁ (?o?x}ltf cte% ﬁ}?iagﬁ%gggﬂggwnal. In
dngl dmlmdhm‘:naahu Iceveas Brayp arads daim dﬁitabllet lnghMmglttmaeﬂlamNEr facilitate

OB A b B e e %5, L PR R e
fikergldss,ovistoe lastiat mﬂtrnabetumbeaa pblyethykameor ﬁolandthﬁrhe aldublends. thereof.
or tpL% reason, in on? enb d ment e st%ns agd T
ﬁ}eo%‘%gré § UEFEsCr P%éa“’ﬁ TR HRE 18RO si’ Y& 1 RRAME £ minimize
grhethts nlagihé ongsnighe Tfﬁ&ﬁhﬁﬂct&bﬂﬂﬂeﬁd@rﬁlth@@vér@dlmlaﬁlufactured from

gent. In other wards,

rqQce
BEEIRRE Y T oo RS o et SFPep e i Pecireiisdhygieht and
dipabalite avinicias theh®a chhdifions @hd dfRhy/@SHEER the Todas 2|vﬂllf’oH GRed. Of
arrangenent s cover 2 rals S and I mers in the
BRiErEE EVArY mlot e G apEroRials TN psptidp llow FoReh nteteigp between
tBe d\@r 2 hiRtthe BaSERIMbIY3 ?Jc@wﬁlkgftfﬁd &klﬁﬁﬁrb%dééselwdf ki, co‘/é‘rQ In one
systens and processes descri bed herein are suitabl

de\?érthmom P haye i thighness ar PR o+l crutovaRobl &0- b, In one

heaRhent) el coters ZRR: iR MeGBA Of HERAs1AR sﬁé%?ha%}'r%taetﬂﬁkﬁ’éggof about 5.0
process described herein may be of any suitab

D I agur 200 &R de3iseread embodimgny th? ﬁ@verﬁﬁ Pre@p@bwgigss slpet baving a
tPﬁk@sQ@%outﬁrOQ) &PVoed'b%utzlw dh. R 2AbthbERHodintUnE She covers 2 are a

5@r|p eral edges 12 of which at |east two are

Feflasg Lhesy lfaésmgpa Aiedmesit of byt did g @arhoat BY.0gem| elase fourth
éntb%dfrﬁeﬁf: Ko dvERBd Q%b@r@ﬁgsasthkéf%aﬂﬁg5&&9&1@55%&?5.0 cm to about

eneral I'y square
I%Ocm

The covers 2 may incorporate a number of features to facilitate their proper

placement and sealing function. For example, the covers 2 may be provided with a buoyancy
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or rectangul ar shaped cover configurations are useful
for covering nost hull openings 26. In one enbodi nent,

wo b@samser 2 has a panel or plate-like confi gupet/usm05/017580

with first and second surfaces. The first surface is
configured for contact with the hull 1 and the second
mpadmenti to regylats i tiueyanhe of ibalast platds aba®. mTzhbe ®baregged 1@ control the
rj i constructed fro itabl e
HEE8T00RE PRSPl Reip R EOE] dle 8BS EE Ui (R during
ihstaltidoinuatidrea bargnt we sghtonditiony. i dhe cowerd dandy hlad ®e provided with

) 3R b R R et
Vi scoeilast depicmeadmmdrg fatites thst Myl beahdvypaited fito an embodlment of

ol hane, ,and b] en there T materjal s
PRed L Boere S agh FS T 08 garhpthadeler 4 Bl confgured o
préviad 8l sarfac8larth At FastGs W@&as&fue Upd'nhrfgen Qllieglﬂﬂi Bk sohf¥€&embodiments,
&onstru tloﬁﬁga erlaLs ang covers nanufactured

f 6MCFhede PEd I g At eastyt (Fﬁrﬂeé‘?lgﬁr%fe 895 Lk n8dse gonstructed
fepensdt BY tHRNidhheeiste duf Ak WRicBhls nddntortdr BBld, ithy c@RraIWill have

as. the sea conditiaons and depths at which the covers 2

hightly peeativsebuoyapeyylomdng themetocksylepvered infgsposisign gising a davit 6 as

RBRIRP abdVe @r lofHef KINARS 8SvideO @bl &¥E, RS @Qﬁ&ed i BRG! HRMuoyancy of
bet ween the cover 2 and the track assenb (% 3 recel vin
I

ONE pemppiveradiussdgtsough e yspeofcohupyapcy |qhambes 14 by ad%mg or
Wit g%ﬂéllasttﬁ@h QSON@EEIS RadiddRil tﬁ@&d’%ﬁ@% Qhe ﬁh}%‘f& ga&]ustable

cmto out . I'n one enbodi nent e cover
baflast pysteyh k6 ﬂr&ﬂwrtﬁfoamm@rsgh@h@lagtwéw th%t\maxgaeadded or removed as

r{egés%h'? ?ocrspr@pfer@ QQMPol@gobtfbg%/ntec? g ﬁ%@q WereAd V\?teg @?)nc{xtﬂm@ éh de;t)lcted in

second enbodi rent, the c are a ergl ass
& i4n ghese tferterrn etes ingprpaistsdt ont theOseeond: eurfbo ol cDSer02 dnd may be

%\a)r]%'rétk at%ﬂ%hn)%gtl g@fl)mqu%trﬁlthe covers 2 are a

ber gl ass sheet Ravi ng a thickness of about 15.0 cm
to abdid@. 20s @ sidn view of chour2t depanddoidi Ffen, Asheeenonehns vEw, the

b%ﬁfatn@y E%Meg i%ﬁ%ysi&%?pfﬁp 18y dragn 8 %d vc:n{1 f(f]g)o I;if)l %E:t Célt(l’g ang exit of

e covers
waderbar othdr Hadadt Urams theocHambed 14 &t eeghrae:l buqyaiyer Additionally, FIG. 5

t | fuynction., F e |l e e .
h Ps%n%% 22%1%‘? lSn(:)ay‘rill)e (%é% o\r/uttlfeht?rgt sgﬁ%%?aoﬁg%g@%ra# Forrrémtactt 8v1th the
mﬁguﬂodh@lltbmajmnmwfohe hatineasskssep hall egeningad6. M B8l 22 may be made
ha contr e weight .of the cov nd t
Aol Bt RS s Bt e piereE i ffatc hdber, other
sginthetltg;ealh@trﬁtér&lsl, ol blerde theteof, alni oak ¥mbodimeR, e B&hl D2 RNFade from
y al so be provided with annul ar seal s

s
SKWE§§JP§ﬁTSW§V§P§WF8’ enhance the seal between the
](c:over Th2 sefld2y Q&@elée b@ﬂﬂg&re@l asFati @gee‘ﬁ c?%h@lh§ r?g)%@zﬂph%b{al to be
eat ures t may be i orated into an enbodi me
Pofitipned a&wga@ l%"”:"l?teéé’é ﬂm&ﬁw& vgselhulppenigg 26 jag depigied in FIG. 6.
ThacdRalob2 ity BA¥Ed Sadetp IUhRKRSs @9 rhfnaS'UBce duikd®IeP kR VA %@m@ular use
surface area at | east as Iarge as the opening in

aﬁalpqatlg_n I|nrpn§ GH’QOQWSBU Fl}?eﬁqi‘lén erial has a thickness of about 0. 3 cm to about

1.8 cm. In another embodiment, the thickness is from about 0.6 cm to about 1.2 cm. In a
third embodiment, the thickness is from about 1.2 cm to about 1.8 ¢cm. In a fourth
embodiment, the thickness is from about 0.3 cm to about 0.6 cm. The seal 22 may be of flat

materials forming a layer, or may be of a round or donut shaped cross section to facilitate a
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the covers 2 are configured to have at |east three
peri pheral edges 12. Wen constructed from nost of the

wo e@btiviseght durabl e material s nenti oned abovepCt/b$2005/017580

covers 2 will have slightlylhegative buoyancy all ow ng
themto be lowered into position using a davit 6 as
tihhs eeral.b@épﬁiﬂmgeomxeabhhaabnﬁuymﬁs&rm ded with aHQumye) 8 asfiguration

S PELEt (hSoh iSRRGl Gl Eh 4R sShre drgyiy, whit

rafdining flRkibid érddgtain NPwhe |s@$t22 $d18dTo@s to/dt @hperfections in the hull 1

Addi t.i onal | t.he over 2 i ncor porate an

A0t S B aetkeT . TOSFateo G FRacEH 2 tohekcopy i sgavwater head
&g tb%ﬂrés@&ﬁe pbvak Qsaéahﬁi theepuloe. astdeghemly, tBENED2a%self is not
necessar erly controlling buoyancy under

pr o
S T é'l“e“ctb(ﬁgﬂte|hb‘H§ As depicted in FIG 4, these

f eat UrBS. 8ERo UEHAE RASRI TEhRB tHab ﬁla? 86 merp%wtédaq% 8¢ design of the
cover 2 but n%/ be incorporated at other |ocations on

QONE 2 gV Hifting eygiAanaybg @C%rp@m@ oyt dhyg tep Periphetal edggdpiok thegover 2.
TH?: Ififg eyt 24/ ay 86 'ﬁsédnaste{'”n%an\é'o?\@(ttaéhh% He QW"E? %&H@H&% used to

may i'ncorporate a drain nd vent
lp‘a@' the caes 2 tits pperatonak p@sﬂ@m Q/Vatt) &isqothe @Pm r2 @k litgJunction is no
lglgégp}]gcgga&hanber 14 to regul ate buoyancy.

ditionally, FIG 5 depicts a seal 22 that may be
provi dégd. DRTavides pidetsileds depfiction of thet doeparativerrelationship of a sea chest

t j I C f .
BTN SULL PSR b adech g b DI R b eren.
Speofieallyy FEui T derligs petoweri blbemg] dowrtéchipto bubopendtiveirefati@ghip with
stta%d?rﬁéaa %rrfrglttrg?ip Qﬁséé%‘lg@et llgl SUEHJQIP ?lﬁbod%l%}ﬁrtpg ¥raélg%t aré formed by the
spadse d¢twe<m:a, partien ofabd st@Rlaids 4raadi eefhud rlimo;yhxt\hetof therstiiplie which the

neo n b ur as

s?qu]ln(d‘g}flsa 3 Arc mo rﬁeda I thee 5 mabod Jodiments a?he sg nggrrc]% og.P gencé%ﬁagured as I-
lmamuwderenlnehqatmcknﬁmerfomfedtbh ehermse zmel tmemdmsmﬁltﬂe Iceeni Sanilarly,

d h .
OSSR hihed 2% s BeSGin SRS B one or more of

tharricke bl ar use appli catl on. | n one enbodi nent, the

seal eri al has f. about. 0.3 cmto abou

18 oG bt GRS MG Hhbogliaet rer § gtdard 4 in
thdfoh o arbl- gﬁpédbeahqu&mﬂlogzedcdﬂm dbmctatﬁertbéptra&w‘e eaaﬂmmlp ofa cover
t he thicknes |s from abaout o about 1.8

2o e, SHBB Sdre ditrtitnagordegen ¥ ShingBistamging processes

desoribed Rhein! FIG.Q MdeF £ a%88perdide E@Mlohﬁhxﬁ’f)f d dedt22 for a cover 2 and
materials formn ayer be of a round

a¥sert hul éﬁé&cwwge %&@Mﬁ*bp@ma%?ﬁ the systemg @r@mrogeé%ep described

}Q%ﬂfv‘nﬂ' PREpRNaISad 126k lcafir i fity withiSiHAN $eALS 1% bﬁc@and held in
‘squar ed g configuration may be used. nsi

Pé,aéawmatleﬁhmﬂd ssdar o hat moridescene il theotraeks Graf e tack assembly 3.
ﬁl‘ércaﬁlr I2'1§ %rovnYi@;i wih h SERb N 30 whiSihk k%\eer 8 ROMGAN;nt fﬁlllétlgx\%l position

he seal eormtothelnper ectlonsmt
bl’ tEask St & moropiaat witlyhe ypasek dpll 1) nTheotpptaghbrbdearethe seal 2Rend the

e8I hvti H&1itaRS a Wtk li‘l%ht%?&mto? Eheh\%ﬁ%pemng 26 using sea chest cover 2.
FIG. 9A and FIG. 9B depict embodiments of a portable track assembly 3 and means

for securing track assemblies 3 to a vessel hull 1. The embodiments depicted are useful for

securing portable track assemblies 3 and portions of portable track assemblies 3, such as
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pressure to press the cover 2 against the hull 1.
Consequently, the seal 22 itself is not required to

wa@edvenessei rectly to the hull 1. FIG 6 al so depdTUS2005/017580

anot her feature that may belincorporated into the
design of the cover 2. Alifting eye 24 may be
traek OF xemaibedasopredousheddsaibe e rWighefaénce dg EIG. D Agfa dtamdard 4 in the

over.2..The lifting_ eye .24 e.used as neans, of
SESR F155hs b i B et ol PRk D 98 B By Rl 1 by
LOMRE Meaho28.t B i@mgtfeﬁdtdoﬂﬁhdt aﬁpﬁﬁm?@ fof edcuting mh:&ezstrh% lg: used as
cover. 2 gnce its function is n onger. . .necessary.
e R AFFIERRE Gepencting dhe HendCPRRRuERION REE SBRISE: ve
rel at ifFaGs bB préMided aS@aild @SHicGAVE the s@DEAnAmeARCI8 depicted in FIG.
assenb in accggdancEJMAth one_ of the enmbodi nents

[

ly 3 i : .
%Aescsft?fb%ai fief sPRredSe Bl i'chY Pyseowing meantet étclidinecpgd 30 in
nRini@tibd Wath &0dduBleP pad SPagaseat to/Bull €l 2t UenShbRcé: 138 holds the
standards 4 of a . track assenbl n such

! » . y 3. In s an . . :
9ardi B positip againsh the hul 1 throughy thewgplisptigmel foprg budightening wing
hetgeen a portion of the standards 4 and the hull (not
shown) of the ship to which the standards 4 are .
nmount €ence [arroperidels euidsd dtorblacesby & Hacksassamhdy d 9s deseifedolerein, the

' iRERR e MRl dheh r Sel My Hﬁﬁ’p
%g.ra%éhsg%ggg%@g#émt op Eég?t [ on(gbeo?gtzﬁe&%begsr%g ngaiyml%lr arl e,d out or
dipiaed Obeeywaibrelstremeved. fegim e cred elash, ey waier RIsssureaagaiast the second

I | . .
R BeSob G 20N RGNl ncBlefc Frobilf pHIARHR: o chest. This
eS| entigheilbforceghaentar 2 andiarseall?d, fowed, fto amgagement with the
. 0

9SO 2 L AR A LSk R SRRt n
foueing e dhoderkerea svithin the smarclieshce with t he systens and
proce S [ her ei LFl .8 also.depicts . .
cooperslzlt%i S\yggﬁglal&?i%goﬁgﬁ%sph%wbze @é%? pﬁﬁmfghre %a& o‘r{'/ned;’rj1 raﬁ'd repair of
ramrtheaveyebsweithontithe nEcéssityaol mtetaptireg theit Burdave ewtverphina@ fiér dry dock
rgf .1 I?uﬁ systens and processes described herein. A
p%ar"iap & °é‘8°g°e 12 of a cover 2 fits within and is
gui dedWhingt chepinaergioanihshigden descripedaathbyespett lte shéipiedd number of
st.andar t hat..provi des.one of fhe tracks 5 of the
FHRRTGEs dieortyein® AEE B0 8PS s badifes MREH waf oR i to other
éhthot imeents O&hl&:lb Iint/ehfoﬁ.omrsir%lei énbodintbnt 13 rE;?}rSseEﬂaﬁﬁd d)ﬂHBlladspects of the
.posi.tio track 5, is in contact with the yvesse
RYAPHiOns. MayEovsp YeHa{ons aREH TEHIons aretiom oy Fpreexpmilgehe track
Rsnblids fdagtibéd aérem MaWabdkr ady Gatur€ Inos WpRiRhilY REuethled. Some
Qgﬂ)egj ng 2(% usi ng sea chest cover 2. FIG 9A and FIG.

ogEpsTtsto! gk ArimElicrdeserivet bapin corsid ok ornosaitRsgentally of the
cAlfhefRA NSonipBhenie C Ui laBdItibd, ke AR A nBSofStht GyReME 28& lprocesses
hul| 1. The enbodi nents depicted are usef ul F,or
degihed Mereporonaisn @ e RERistassaHpi eisths eameraise istephs Toe appended
APt A 16 EARKAIRSRENRIiAiRASs shd MblfificaBSns ds fhlling within the scope of the

invention.
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track 5 extensions as previously described. Wth
reference to FIG 9A, a standard 4 in the shape of an
w0 28am32bne si de of which provides track 5, iBCHESWIE7580
to vessel hull 1 by a securilpg neans 28. It is
under stood that any nunber of securing nmeans 28 may be
Whatsedaimsd isay be desirabl e depending on the size and
configuration of the standard 4. FIG 9B provides a
detai |l ed depiction of the securing nmeans 28 depicted

1. A tystehGor Sherifgt @NehaEdhvater bfenwfqR6)EH alnfarifielvdssel BN (B comprising:
sggﬁrlng nmeans 28 in Iudln a stud 30, in communication

a GERIST &9 hayarg abrstayy d3Eeong Syrgicn AN at Jeastthigg gerpheral edges

(IZ)Qﬂﬁﬁéiﬁihe 3dven ) GscdnBured RE }allthd sitfach @k bf fh@ fIRGMrRRE of the cover
hull 1 through the application of fo

orce hy
(2 '{5 F‘Tg‘ﬁ‘tséi‘ﬁ Fiept af the arsa of e undgrvaierppepipe 26 in the glaweretﬁswhbwl I; and

Pl &DE M 1éhst J@Q;'ﬁcl@z%ﬁ&m% Y3)3c§h°ﬁg91%§ W k@&% 981 o p(angneral
sea chest associated w t he vessel hull opening

edgesdi HPf dheserat (Mg redtignihpeayenidd Scbthatdh%lﬁrﬁtewrfamcféhwerr(z)
covdrS the SRR Stef Siefink (%) SEfe HIARAL ves%]ch MRulfpher pressure
agai nst the second Surface of e covér 2 will exceed
the atnospheric pressure within the sea chest. This
2. Blﬁéw ef daiff lewkaein ghe track asscroblcf é3)tchmptieps @t least tvenglanglards (4)
posFRE b kNS (D) STRETEIs S dhclorefialath o s mogine
veSSpUmﬂddi) and deawm@d st@mhplse(ﬁ)eﬂoyn atriclasf a)pcvmmgoiiaat dha;t two tricks (5)

con@élgcgdrtwgéecghg af lggst ﬁ&oape%?ﬁ%%]l edé@lz d@XF‘&m? O&ef g Processes

er el rap repair of
mari ne vessel s MAthOUt the necessity of |nterrupting
h sur face, a ui.re r dr doc
> TR R i BT i FofR R bre G R n b e e capavi

of reseivingragepetetal edged 12)i afitheadvery®ber of enbodi nents, the
specific features of one enbodi nent shoul d not be
attributed to other enbodi nents of the invention. No

4. Thiesgtesn efdidchi Iehdreih shersepdR8L@) 2bingseaf mabiial scgeat Sordthe group

the i reover, variations di fications
congite P VERE B DRERSaasiac P s Rend Dl o
descri bed herein nay | ack any feature not specifically
numer at ed. So odi S %f the track assenblies

nt
£ SYH QAN @FSPAIng e Whereip thsTirs sHdpcgiof the SEFRT(AND Vowﬂed with

a seslmn)eem@r@tfsﬁcoﬁ&mmem& snarihdvaastdlhilt @y, sone
enbodi nents of the systens and processes descri bed

herei n consist of or consist essentially of the

6. THBUyRnbefy ptRBdng Jifith WRRER %d:o@ér"{‘l’)rsélﬁpme% r&%e&é}la@ Q&ted from
all such variations and nodifications as

the gipyngagsisting of fibprelass Vtswlﬁsmﬁ/@ﬁpwrpomatquns, R?llﬂrme’l agd blends
thereof.

7. The system of claim 5 or 6 wherein the seal (22) comprises a material selected from the group

consisting of natural rubber, synthetic rubber, synthetic sealing material and blends thereof.

8. The system of any preceding claim wherein the cover (2) is provided with a buoyancy

chamber (11) capable of controlling the buoyancy of the cover (2) underwater.
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1. A systemfor covering an underwater opening (26) in

a marine vessel hull (1) conprising: (i) a cover (2)
whawsng32r first and second surface and at | easPCT/O8Be5/017580

peri pheral edges (12) whereilga-the cover (2) is

configured such that the surface area of the first

surface of the cover (2) is at Ieast as great as the

area of hqe under wat er openln in the mar

9. Thesydgm Atany piccedipgclaim yh TR R AL o diRigpls ballas
systét?y)(lz;%ﬁawwfeﬁytng theBRAEM RS B cbRAg). t wo peri pheral
edges (12) of the cover (2) to position the cover (2)
so that the first surface of the cover (2) covers the

10. tﬁﬂg ?{)‘s\’t‘ﬁ{ & an BEALIRE 2(-92@mp9fsm% Rele s ¢ L@? ?or\(@ﬁi%ﬁly ltﬂwlslllrlxg(a]ﬂ)i raising

he systemof claim1l wherein t track assenb
the ‘(‘B’?f @bmffegte%ovamenfééﬁe at {pastsve periphera! qdgys (ddf thecsﬁw (Drplong
=AY
the %tg%rs]tlrfﬁ)b \?@ks (?)Sl?%l)nég ld}rl% ?rfc%)éer\?lgs@g?%{& @pél'ir%q%) f tﬂeg{jaerme vessel
hulli{be standards (4) format |east a portlon of at | east
two tracks (5) configured to receive at |east two
peri pheral edges (12)of the cover (2). 3. The system
11. dhe systamneizlaiimdOevherdimibe devaesi(§) {05 yertieadly dowdringand chising the cover
r capabl e of receiving a
(2)&Q%a§E§E§PQ ﬁhgf%g§ﬁ%T the cover (2). 4. The system
of cIa|n13 wherein the standards (4) conprise a
rial I rom I
12. 78 S{AH o S e AT PR SERP LB Repelif o
t hereof. 5. The system of any preceding clai mwherein
3. 8 P GBhr By Pt SRR bl RS it Boton 0,

vessel hull (1). 6. The systemof any preceding claim

14, ARG SRSy G Elin i R TS g ot B o8yt C A€ ieantact

WItHIﬂ':lé Matind vesMhME(tlb'lyrhﬁhe at 1gat yrierietkaiembland) b @Aflgured to engage at
t hereqg t em of Iain15 or 6 whereip the

least g Pe(‘E‘%"‘"&S%Fﬁ?I 73 Qithﬁ SO & t%\POSété’I"éﬁ‘-‘t @y (slﬁﬂ ‘Fﬂéﬁf‘gﬁrékﬁﬁrface

of tieQdSerL) doger® theatidtvaler 6pERME1(26) DY the Melring véssdIhan (1).
synthetic sealing material and bl ends thereof. 8. The
system of any preceding claimwherein the cover (2) is

15. N Y8 fhr WhveRn@ad lAlEf o &iﬂﬁ%@ﬁ in akdarine ¥ER38IHR119f :
coﬂirolllng tﬂ% buoyancy gf the %over (2) ¥ comprising
underwat er. 9. The system of any preceding claim

vert WAy %‘w@r:ﬁ%‘@ccﬁf@r\/ @5 hévidg @ﬁ’r@Mnﬂ%@c%n@Ehr?a@é b’tﬁeﬁ‘waﬁ Rt b&pheral
system (1 capa Ie of varying the MBI% t of the cover
]

edgqsz(j 2) ssz@hat Weasswtr@ﬁvwal&ﬁgﬁsw ereapepived by apdaidqdsilong adrack
asse%Y)’ @»?to(@osftlgﬁ ];19’ 1EH ﬁlglflrs)( s&rpa\e@?f He c@J@Fj(Z? @6\%“5‘}96 Lrtb%rwater
novenent he at [east two
Opelpjég (%h@fthﬁ W@U@%@S(ﬂm}lbﬂ)t he cover (2) along the at
| east two tracks (5) to cover and uncover the

underwat er opening (26) of the marine vessel hull (1).
16. The process of claim 15 wherein the track assembly (3) comprises at least standards (4)

wherein at least two peripheral edges (12) of the cover (2) are received and guided by at least
two tracks (5) individually formed at least in part by one of the standards (4) positioned on the

marine vessel hull (1)on opposite sides of the opening (26) of the marine vessel hull (1).



11. The system of claim 10 wherein the device (6) for
vertically lowering and raising the cover (2) is a
waoelawstiiseui pped with a cable (8). 12. The systROT/0520851§17580
of clainms 2-1 1 wherein a pastion of the tracks (5)
are tapered. 13. The systemof any of clains 2-12
17. Withe pRicesstol Elaint PoelRdrein teayackO(FPsre Sonfiiurddlim e dhgeIof b @foove
( Og 14. The s ste of an évp cedlng cl ai m wher ei n
capgilipOfieoebiingstporiphiers e PRE tRIET is in contact with
the marine vessel hull (1) and the at | east one track
assenbl y %3 i S conflgured to engage at | east
18. Jor ppnsess of anypfeleins By Towherpia tlaeossaélﬁaré%s‘*)f@“b%atm%ﬁlaﬂ prdected
fronk ﬂl‘é%"ouﬁ)%))ns?r@m% Beineta) Blabtid, Siberldfst As@eRbtid MfeddVH blcRds thereof.
covers the underwater opening (26) of the marine
vessel hull (1). 15. A process for covering an

19. 4ipd %rde@gs%'fclgaem wgeré.% (ﬁ)sedl 0 cORPprishey é’:ﬁ&%ﬁil saeétéd frdnh the group

conprising: vertically lowering a cover (2) having a

congistingof aprabubbricsysthetiarubbesrynthetiq saling materiads, prd bl thereof is

posﬁgge%%n(tﬂ@ﬁrsﬁﬁrttag% l?etcolvgﬂﬁ rﬁtgx\%s H%rﬂuﬂI?)?ﬁh%lmﬁﬂg@?ssélgfg);when the
are recel ved ui ded a atrac assenb

ﬁrsttsgrf@pepxﬁﬁetqom( cowms undeswatier epenigg (36 o€the imarine vesssl dipll (1) and

{ [

whet gl UE RN R BpHAS B LT ocRORE i e BB Lok L B A Rfblss

polyteteylene,gokyustiweeding bleBys thorglr i ses at | east standar ds
(4) wherein at |east two peripheral edges (12) of the
cover (2) are-received and guided by at |east two

20. tThe pkesess BY anynficlaimsi &- 1 Y whareimagogiton lof e ttracks (ppart tapyredine
of the standards (4) positioned on the marine vesse
hul I (1)on opposite sides of the opening (26) of the
mari ne vessel hull (1).17. The process of claim16
wherein the tracks (5) are configured in the shape of
a groove capabl e of receiving a peripheral edge of the
cover (2). 18. The process of any of clains 15-16
wherein the standards (4) conprise a material selected
fromthe group consisting of netal, plastic,
fi berglass, viscoelastic material, and bl ends thereof.
19. The process of claim 18 wherein a seal (22)
conprising a material selected fromthe group
consi sting of natural rubber, synthetic rubber,
synthetic sealing materials, and blends thereof is
positioned on the first surface of the cover (2)
engages the hull of the marine vessel (1) when the
first surface of the cover (2) covers the underwater
openi ng (26) of the marine vessel hull (1) and wherein
the cover (2) conprises a material selected fromthe
group consisting of fiberglass, polyethylene,
pol yur et hane, and bl ends thereof. 20. The process of
any of clains 16-19 wherein a portion of the tracks
(5) are tapered.



