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WD 2005/ 095196 PCT/ US2004/ 014711 DOUBLE-HULL ORE
CARRYI NG VESSEL CONVERSI ON FROM SI NGLE HULL O L TANKER

wasMeFi9OD OF PERFORM NG THE SAME Backgr oundpaf/ushe4/014711

I nvention The present invention relates to the
conversion of a single-hull vessel into a double hul
vessel. More specifically, the present invention

relates to the conversion of a single hull oil tanker
into a double hull ore carrying vessel. Yet nore 5
specifically, the present invention relates to the
conversion of a single hull vessel into a double hul
VBSHBL EVHELE] ORFHEARRNGING MESSED CONVERSION FROM SINGLE-
pr e-HYULI! OTD TRONKFRAND METHOD OF PERFORMINGTHE SAME
center cargo tank and an elevated floor Is added in

the bottom of the center cargo tank spanning the
sidewal I s of the wing tanks to provide a seal ed

c]g@g{c’éﬂg%{ﬁtﬂe%gérﬁgﬁed bet ween the center cargo tank

! _ e outer 10 single hull. The

pr esenthd et inkBntddnSielatdddb tiledonkBBion T ladingdd-heil véseldnto a
hatch 1n"a deck of the vessel to provide access to

t&o%bfegﬂﬂlﬁ{eisg o'|r ﬁ@otré géyéirﬁc%g ,. R0 8¥e§entﬂf\;ernﬁgﬁ kéiatem% Ic:(g]réversion

si ng i ne-vessel s are approac

faorced etirenment. becau f.the regulations jn the
Hharets Mgl SERFT iR & ORI, A1 BRSBTS VALl ToROOH o

At the ﬁ)resent time, there are hundreds of single hull _.
tpakificallsamhecpresant jnventiongslatasdo tharpaversionplasingle pylhyessel into
in the United States or Europe where the present-day
redptiblehwhvesse atvhertirthel singlediubuiessel hak@existing part end starboard
many jurisdictions, there is a mandated phasing out

Ofyingi thtdsTlaAking o ceitee bargo Tikradhaslahed flove s aldedghe botiom
period of un(%er-i nvestnment in the tanker industry as

gtl)fvfﬁ@ Légﬁeer%etfaﬂ{ ?ﬁa}“%@g NG Afs JENES Ringl ANKARH DrdlAde a sealed

m ni Si g nt nunber of these vessels are
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regul atjons, WO 2005/095196, PCT/ US2004/ 014711, 2 .
silggle hull. Tﬁe present ?nven’gon e]ﬂso 1nc?1;|;{es e nstallation of a hatch in a deck of

the vessel to provide access to the center cargo tank from above.

Currently, many single hull oil tanker marine vessels are approaching forced
retirement because of the regulations in the shipping industry which require double
hull vessels. At the present time, there are hundreds of single hull tankers which will
soon no longer be able to trade in the United States or Europe where the present-day
requirements call for double hull tankers. In fact, in many jurisdictions, there is a
mandated phasing out of single hull tankers. There has also been a long period of
under-inveétment in the tanker industry as a whole. Therefore, the value of these
tankers has diminished. A significant number of these vessels are of high structural

and operational quality. However, because of new legislation and other regulations,



this large existing fleet of single hull vessels is

being prematurely forced out of service. The
woeslasioons requiring that oil tanker marine Pesasb@4/014711

have a double hull construction for the transport of

oil and other hazardous liquids are currently being 5

extended to cover other transport vessels, including

t s dargeiextistihgf et oﬁsingnemgumsielsrmbﬁhF phéinftiely RgcedoNof

ore. The nunber of double hull vessels suited for

caefvideng these bulk materials is relatively small and

new construction of such vessels is relatively

i Wy I: . In.fact, at
The pr AoE bl R BUT ApRERERR: vets B pibte hu
C lrtiilion R e Bohspa SE ol atd Sk hitaddns Kiwids a5t reni being

new construction portend a shortage for sone tine.

5 Tr¥tendedieceverptherienaparvessals, inmduding those suithdufor eartyig bulk
vessels configured to carry dry bulk materials while
amatdrial sk as irom oteh €Tl nuntrer of dnibld BElh{essely it fir Qirrying
existing single hull vessels which will be forced out

othes€ btk @ateridls EelAvaly 8maN AAPh&W cbistilBoR b a{cg%é efdfi
efforts to convert single hull vessels to dou Ie:%ulf

IR PR Al ARRPHORRI bR N 7 T pEpLRe, there

desi gns.therefor. e h, exanpl e is. shogwn in U S
Pt ‘Q’Rﬁ‘.‘“’@? é@é‘?"@&@#ﬁéE@Eahﬁpnmﬁgeéieiwﬂe ingjcse FyLess, apd a
doubl e hull vessel originall built to design in

10 ghastsranes frecsst %hsz@vsghaiﬁu@fﬁsi rﬁm for mgvs censtructicnt paftend aishortage
single hull 20 vessels carrying environnmentally
uffrspeadime. car goes. I n that patent, inperforated
transverse bul kheads are provided to divide the cargo

sect i oThis)tiRrdistaawedin HRHEtry F6 ARAbIAMBydstanksflighd to carry
two rows of wing tanks. Then, an inperforated

ifext endsh%%ghﬁ%g%jh and Ta&edr'%ﬁé gl?rfgéats%g%aniglgzgﬁ\‘ﬁyno tegigsting
. N H . _I_ ,
o b 1 ORI b e RS S eVieR Y ar 00 ks

I's construct VP cargo tanks are

I sol at fromthe single outer hull by seal ed
15 .4 mpar f]ﬁeéﬁ e examples in ghe prior art of efforts toyconvert single hull vessels to

double hull vessels to meet these new regulations, as well as new designs for double
hull vessels built from original designs therefor. One such example is shown in U.S.
Pat. No. 3,399,645, issued in 1968, which discloses a double hull vessel originally
built to design in recognition of the problems and risks associated with single hull

20  vessels carrying environmentally unfriendly cargoes. In that patent, imperforated
transverse bulkheads are provided to divide the cargo section into a row of center
cargo tanks flanked by two rows of wing tanks. Then, an imperforated innerbottom is
spaced from the bottom of the hull and extends the width and length of the cargo
section to form the bottom of the center and wing tanks. Thus, with this construction,

25  the center cargo tanks are isolated from the single outer hull by sealed compartments,
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WO 2005/ 095196 PCT/ US2004/014711 3 and the bottom of
the center cargo tanks are spaced above the bottom of

woOheoslwasioe  However, this patent does not di scPOSAIS2004/014711

suggest a nethod for converting a single hull vessel
to double hull. Prior art U 'S, patents that disclose
appar at us and net hods for com?’ertl ng 5 single hull
\@dskd Bottom apihbcenttrdargy akedrs spavel uleve thEbofarm of Neshull.
5,189,975 and 6,357,373. In the 975 patent, entitled

J&m‘%\% h8lp afeﬁ@@cre‘s inBHABE bR orlsABEEK § metlfbd foBEINErtiE a single
| SC se

a m d-deck conversion which includes
t| n f a conventional single hull tanker
je na(f"{w‘illl 1gng a horizontal plane well belowthe

nor mal I ad ter d interposi n m d- deck
spacer rFPé H@P‘?}ﬁﬂ}ﬁ’g d’égl%e W%@%@%&g&ﬁ%cw@glng
bet ween t he Iomer and upper portions of the mdship
cuingjohulé sessels to dable bulbvssselginciudetly.§. Rett Now 5, 189,975 and

consi derabl e effort and expense is required in order
16347, 3723 dhlte ‘YIb ipateht) entitlédffMethod fidrl re¢amfigwmtion éqkemst s
the two pieces, and insert/install a new m d-deck

qaa%& Wdibd8ed ok 4 MRI-dstkToRMérsidh vitaeRdIudes Effida the hull of 2
entitled "Rebuilt double hull vessel and nethod of

B e kﬁ*&%‘%mﬁfﬁh e R ERAR Bloke it fetow the

sin s r

cutti and renovin he .topside ng and i ter
eosel Bf etet Hoe st ergae Rt i eek Thof b ‘3}-‘ ing &

within a volune defined by the orlglnal hul | he

i nevetransyplse mid-deel baspernihe dover ard uppeRRaTiions of fthw&[]fﬁmcargo

sections, and the prefabricated nodules are fitted

oseetion. r@bmopslp,fmth this metihet cogsidetablsreffortandregpensatierequired in
and joined to the existing fram ng nenbers at 20 the

Srd@sto 1ifethm V\% bistlitahSerigag tulllie dwaseparamithavapises, andink
structure ich is "dropped” into the opening forned

' i?\séagﬁkfaﬂ%l e@@m?@&&k@oﬁﬁthﬂﬁoﬁh ﬁpthtehﬁﬁtﬁterﬁlﬁsu%ﬁi Z(WZ entitled

ating I's removed. Again, as with the

i S 1551%11%? Sﬁlﬁgxtééﬁ?e;l 23] gl\lr)féﬂ Gtk |t LinkR%un Yol {h% a double
1’?1911 \?exsgeel” Sa% existing single hull vessel is rebuilt by cutting and removing the
topside decking and internal vessel structure and inserting an inner hull structure
within a volume defined by the original hull. The new inner hull is prefabricated as a
plurality of modular sections, and the prefabricated modules are fitted over the top of
the existing bottom framing members and joined to the existing framing members at
the sides. This is also described as creating a new trunk structure which is “dropped”
into the opening formed in the topside deck plating when the cut out section of deck
plating is removed. Again, as with the ‘975 patent, substantial re-configuration of the
original structure is required, involving significant effort and expense.

Still another prior art publication is a Japanese abstract, publication number

61-024685 published in 1986 and entitled “Method of reconstructing existing tanker



Still another prior art publication is a Japanese
abstract, publication nunber 25 61-024685 published
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exi sting tanker WD 2005/ 095196 PCT/ US2004/ 014711 4
into double hull tanker"”. Reading from an abbreviated
translation, this reference t daches a net hod

r agfgidoublg huligameet’t | Repdofef frah ah hbbei e dainkRtvo®ahis ir€rence
of the hull and adding an inner bottom and a

| eerghésuiineaod eduitieathe chd 'rk;rayff SRS 5B bbAdm ‘pBition of the hull and

configuring of the original vessel 1s requir

[ Mgl ' ] iginal, 5 hull. .The
g el bbhiil ablB BibinG) BB naaih, Afstantal'S-

[ or at hetei n by .reference, but are not o
b 25‘%@5’&%" e?rt‘%lﬁfﬂ VF%‘/%HSFE‘H“EQE%HP‘SB% cuitipg ghropglpthe original
pLeﬁent i nvention. Summary of the Invention 10 The
pt88ent invention conprises a conpleted converted
doubl e hull vessel, as well as the nethod for

achi evilhg disaloisures nfithese nior aPrrefepsrebs yre incozbdialed hbieid by
oil tanker is converted into double hull ore carrying
v esfeiehée, bat irbaugbelicved & ddirhbd fforh iR SRGRSIRY of hiepresent

i nvention that other types of single hull vesse may
bavepiierted into different transport ships of double
hul I construction. Using the nethod of this invention,

t ke si on may be acconplished in a fraction of

tE{ SLthE Ttve tlg%ormally associated wth the new
constryction of an original design double hull vessel,

or as g% BISSTH tpeeniipn pompEsesachadictedepnyertest dable ol essel, as
the prior art known to the inventor especially as

t wal las theymethed foriaghieving snef emeesion. Ereferhbhb asingldngl oil tanker
aspect of the invention conprises converting a single
hislconvereesightoafouBlR Iedircebatyiss aedas hlmenst ft UCiithiR BOskope of
havi ng an outer-hull surrounding a center cargo tank

f ihe miREtBY RN oB%t ?&é%&f{ s%%lé hiftt 9&bsL18 My HALoRPerfd Sl iferent

starboard wing ta
transport ships of double hull construction. Using the method of this invention, the

conversion may be accomplished in a fraction of the time and cost normally
associated with the new construction of an original design double hull vessel, or as
associated with the methods and construction of the prior art known to the inventor
especially as taught by the prior art references cited above.

One aspect of the invention comprises converting a single hull vessel of
somewhat standard construction and having an outer-hull surrounding a center cargo
tank flanked by an existing port wing tank and an existing starboard wing tank with
existing spaced apart transverse bulkheads extending between the port and starboard
wing tanks. Within this standard construction, an elevated floor is formed by new
bottom plating which is adapted and configured to be installed in the center cargo

tank(s) and spaced above the outer hull. The new bottom plating forms a new inner
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exi sting spaced apart transverse bul kheads extendi ng
bet ween the port and starboard w ng tanks. Wthin

wohiss/esmedard constructi on, an el evated fl oor PCE/US2004/014711

formed by new bottom plating which is adapted and
configured to be installed in_the center cargo 25
tank(s) and spaced above the 8uter hull. The new
titoannRhahdw gerftar dmg@tanie(®) bynspnnM@1ROO6WABLF he port and
PCT/ US2004/ 014711 5 bottomin the new center cargo

ts@e%%%g Pgﬂ%mﬁaﬁﬁ@ MiOschite sphdavRhd Fodivedd e Rlel@Atkd floor, the

star ng tanks. The seal ed space forned between

t he.n l e Jk oo | gi I

S Rl I R oGP B lteu L plole e
protect the enter cargo tank(s) .in.the event _the

o8t g (k5] 68 o s Staor s Seletnier pul it Bmeli(et, T Cepter cargo
tank(s) may be configured to carry bulk materials.
Ref(ermay be cenfigsvediatceny bulkayaiptids and configured to

be installed in a topside deck of the vessel. The

hat ch Rrefevibllgs meecksch isadbfted amhéontigasxigo bt anmstLlke}l in & dopside
i nstance, for the unloading and | oadi ng of bul k

NRER bf e ebdef M BatBIEPloYide? AeRsd B8Ghe é‘é_?ftéi%af%@ teik(s), for instance,
tank(s). The hatch may be formed sufficiently |arge

I |
SHPAE B 5 8, BB e
5B ET H h 5 P RSB B T e o

cargo tank with a center |ongitudinal bul khead that
dflagr de be mewed thieugh the pafsh inde %ei qenisT garge tankds farge seehipy for
conpartnment and a starboard center cargo conpartnent.
Tihgtawes preHfabmgated eronbdular sectomnst er cargo tank 15 whi ch
conprises a plurality of center cargo conpartnents

ar r angg dif1@ htiNlehedaal iy hale@@nter 6£13b @ddki wigh @tedtBelongitudinal
vessel . Al of these alternate constructions found in

ARG L e 550 A1 PR b oot s
dou ull vess

iy seher R BtpRSGn g FRGEn ) o e Wl Bt tank

which comprises a plurality of center cargo compartments arranged longitudinally

along a centerline of the vessel. All of these alternate constructions found in existing
single hull vessels are amenable to the method of the present invention for conversion
to a double hull vessel.

Another aspect of the invention comprises a method for achieving the
conversion. In accordance with steps of the method of the present invention, a single
hull vessel is provided with an outer hull surrounding at least one center cargo tank
formed in an interior of the vessel. The center cargo tank is spaced from the outer
hull by a port side longitudinal bulkhead and a starboard side longitudinal bulkhead
and at least two spaced apart transverse bulkheads extending between the port and

starboard side longitudinal bulkheads. An elevated floor preferably comprised of new
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20 conversion. In accordance with steps of the nethod
of the present invention, a single hull vessel is

wonrosicdeidewi t h an outer hull surrounding at | eRret/Usnm®4/014711

center cargo tank formed in an interior of the

vessel. The center cargo tank,.is spaced fromthe outer
hul | by a port side Iongitudiﬁal bul khead and a
Soaoiqdatithess detdlled g stidashahe biithk kerter cangritanks dicths singleehull
spaced apart transverse bul kheads extendi ng between

tR&ePRY forBAGeaed séaparanéd, & sdeorldndl sepstafigg thewekifee adlSo tanks

An el evated floor preferably conprised of new WO

b _ . .
R R R e R o Fd o br O bR BknitSpans the
t he si.ngle-hull .vessel to.forma aled ¢o t ment
SOTBASHEb pide lapgrdal Pulkieadi e sonced Spilransveisy o
the first hull. The new bottomplating is prefgrabl y
dullkdendsd Yasions qupnests gnd Framingmembers agg prefssahly addegido increase
| ongi tudi nal bul kheads and the spaced apart transverse
Ghdstidolgthaofthe hewlyaddedelppated Soanmmidfsnamimtngreorbpartments
preferably added to increase the strength of the

new y meRamekevatedd Flres camngrisesifistallifly A8atch in a topside deck of
conpartnents. Preferably, the nethod further

C(R?%#é‘iﬁ(g pfd%&eaﬁglzéég o thethfeh c%irgo farfkQP ?fe?&aﬂgf’&thg ?}i&\gtﬂéﬁ:h is

vesse provi de access to t center carg

Pr.ef er.abl.y he new hatch,i.s .dj.omensioned sufficientl
|<§?‘§%Sl 8&8@%%’@3?&? ShouBh R erlatiGtiohe °%’3‘?’g°8f g0 Contpariment to
conpartment. to 10 permt jnstallation aof the new )
icayiitirsipliation of the new dlevatrddincsin begs madulansegtions and to provide
provide inproved |oading and unl oading of the center
dmpgwvetl doading amdavdenditgefdhecerteracapgodeilsi on of the

nmet hod, supports and fram ng nenbers may be provi ded

t 0 sugpetéoridire eligvapredisidnasiithe methotl eupponopaid Saraing members
fram ng nenbers may include |ongitudinal framng for

LHS BObbL9HeR k@id;%gﬂ thdeleRRed B or2aREhE s@ipottd @nd Framing members
i nvVention, the thod nmay conprise configuring a

RO GF AR AR Sor B AR, 1PIRI L SRABE e
transported in t

he center cargo tank. The t hod may .
AR TS e Rfe s abbod JEndiie 1R thd B inner

bottom for the new bottom plating in accordance with a load to be transported in the

center cargo tank. The method may also include the step of configuring a support
structure for the spaced apart transverse bulkheads and the port and starboard side
longitudinal bulkheads in accordance with a load to be transported in the center cargo
tank.

As will be seen from the description that follows, the present invention allows
for conversion of single hull vessels into double hull vessels which comply with many
new or soon to be adopted international laws regarding construction of such ships.

Further objects and teachings of the invention are revealed in the following detailed
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structure for the spaced apart transverse bul kheads
and the port and starboard side |ongitudinal

woubdsiveside i n accordance with a | oad to be trarepast@do14711

in the center cargo 20 tank. As will be seen fromthe
description that foll ows, the7present i nvention allows
for conversion of single hull “vessels into double hull
\Rsafjtidnwifitie prefermet ymbodimentof/the iewention andin the fillwing drawing
adopted international |aws regarding construction of

Ships. Further objects and teachings of the
invention are revealed in the follow ng detailed WD

%Qrg)ﬁ@/ﬁe%grﬁ&fog%%ﬁééglﬂ11 7 description of the

the invention and in the

fol | owi.n rawing .fiqgures. Brief Description the .
D e rHBIE ow & s sHyaBon vigey &l oS bl v ) promyeentative
single hull vessel of representative 5 construction
[sensfrustion before canversiondigdonblehull using; they prireiplgs phide pressnt

of the present invention; Figure 2 shows a top view
dhvddtiensi ngl e hull vessel of Fig. 1; Figure 3 shows a
cross-sectional view of the am dshi ps section of the

si ngl epighveld she@8a8bp VRIWEST ¢ Siglelullesss3t 8f Big, Fi gure 2;

10 - Figure 4 shows a perspective of a cross-sectional

vi ew %igé\]{%% ALASH @-s‘é@[ﬁ%@hﬁ%@%&t&f arﬁldgllugg %eg}igﬂ b the single

vessel en along T'rnes gure

OnVer si W ih an l.evated f| oor conprised of new
Mﬁ%%?&?ﬁ%’%ﬁ@?ﬁ?ﬁﬁg}w e center cargo tank to
form a _new seal ed conpartnment separating the cargo ..
f r om tHiguigk o ws @i nerspaeivealieress-sgeionalaigwiof thsqmidships cargo
t he added supporting structure in the wing tank; and
Idvedofpusingl hul vasseblaker alanglivestybd ofifigure? aftenvperersion with an
single hull vessel of Figure 4 showing a

| Q&ikddulli R @bmypribad 61 Hewone@dneplatitg insalled i thbkenter cargo tank to

form a new sealed compartment separating the cargo from the outer hull, and with a
cut away to detail the added supporting structure in the wing tank; and

Figure 5 is an alternate embodiment of converted single hull vessel of Figure 4
showing a longitudinally partitioned center cargo tank. -
Corresponding reference numbers indicate corresponding parts throughout the

several views of the drawings.

Detailed Description of the Preferred Embodiment

Figures 1-3 show a single hull vessel 20 that may be converted using the
principles of the present invention. The vessel 20 has an outer hull structure 22
generally defining the shape and body of the vessel to which the remaining structure
of the vessel is attached. As is customarily known in the art, the vessel has port and
starboard sides 24,26, a bow 28 and a stern 30 with an amidships portion 32 of the

vessel therebetween. The vessel also typically has a pilot house, accommodations,
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Correspondi ng reference nunbers indicate correspondi ng
parts throughout the several views of the draw ngs.

wOrb@IbEIde Descri ption of the Preferred Enbodi meat/ug004/014711

Figures 1-3 show a single hull vessel 20 that may be
converted using the principlgs of the present

i nvention. The vessel 20 has dn outer hull structure

2% gigeasl ddck ytrdehireni Thgsd $taictireqieava ivdeomittedffrdon ¢he drawings for
vessel to which the remaining structure of the vessel

It phrpBsed sinflify Hothe &Maiatiby hifegiwn in the art, the
vesg‘gp has pgﬁ? ong starboard sides 24,26, a bow 28

and a ' S [ AQrt.d

vessol TSt 20 thii B Al iSRS el pRlarkRE 15the

pi l.qt, .hoyse, .acc dat | ons 2005/ 095196 .
e A RPO AP A% 24 o oFich G Lot dlasiB BRITSIKE g fank Sfyuning
structures have been omtted fromthe draw ncﬁ%si for
tlresipdinadly elongrthe pegs side Uit 9f theriestok pndia slerboardyddewing tank 36
The vessel 20 shown in Figure 2 is a typical single
huhhing ldngitadinelly along tistarbcand sidt 26 of 82 vessel.i Betwstn thegport and
vessel, the vessel has a port side wing tank 34

rst¥Bbr8 wikg 128RYB4,56. thakéeldlad A GehtbcRBs tankilzge T8 fical, the center
the vessel and a starboard side wing tank 36 running

I . . . _ .
2B L et B P o e Pk n e
34,.36.. the .vessel has,a,center. garqoatank 38. Typical. .
e iR g PER " TRLELipiihiR 4. ot ind HHERGEGe wing
al ong a centerline of the vesse| in_the am dships
ﬁamlfs%éé%@dtth%cw@rwgo tapk 3§, mfieiﬁﬁe&@ e and St@{i)@arﬁobltlkheads
and starboard wing 10 tanks 34,36 and the center cargo
taarsides@llaf@,42 diat axignd Jongdudinalialongtheomsssl and spaeediapart

or sidewalls 40,42 that extend |ongitudinally along

tiopvard 266 hft andsvepedatkirpdy 44,46. 0T vepatt sidelloakitudinal bulkhead 40
transverse bul kheads 44, 46. The port side |ongitudinal

gdlﬁgﬁﬁ@ﬁ(ﬂt ¢ide 28 06 et Wull afdn@8yidfieisphded a?étitt &drwiakt and aft
g Wth the spaced apart forward and aft

gt:f%?e:l{rm?{q %Lﬁ{dgéébg gﬁ,ﬂg %W[e}éﬁélsrglreg%g ’Fh%%lokysi&jee&iﬂ%qaﬂlbﬁ. PYYL starboard
side longitudinal bulkhead 42 and the starboard side outer hull 26 along with the
spaced apart forward and aft transverse bulkheads 44,46 preferably define the
starboard wing tank 36. The port and starboard longitudinal bulkheads 34,36 along
with the spaced apart forward and aft transverse bulkheads 44,46 define the center
cargo tank 38. Additionally, the vessel is provided with a plurality of intermediate
transverse bulkheads 50 that are interposed in each of the port and starboard wing
tanks and the center cargo tank. The intermediate transverse bulkheads 50 subdivide
the port and starboard wing tanks 34,36 into separate compartments. The
intermediate transverse bulkheads 50 also subdivide the center cargo tank 38 into a

plurality of cargo compartments 52 which are arranged in a longitudinal line along the

centerline of ship. As used herein, sets of intermediate spaced apart transverse



10

15

20

15 side | ongitudinal bul khead 42 and the starboard
side outer hull 26 along with the spaced apart

woaoosawsivand aft transverse bul kheads 44, 46 pr eCemabdoyo14711

define the starboard wing tank 36. The port and
starboard | ongi tudi nal bul khe?ds 34,36 along wth the
spaced apart forward and aft transverse bul kheads
Auldeademandn chitain eirtwnstanees glepeadikg 8fon thd dessebiank | v,
the vessel is provided with a plurality of

| tBpEMEhIN8Iude ohé BABR 0F thefoldi AHS aft drahbiRtsedfuicheads. Thus,
interposed i n each of the port and starboard w ng

LD &%mgggac%gquggg@v @gqu&g L V!‘s(l}oaiﬁ‘iﬁ‘[ B ﬁms@t@&@ specific

transv € port

st ar boar 34, 36 se e Cco artrrents
Trasvorst G Khcids LERER i o shentts %@h@’%&“&&g o

subdi vi de the center cargo tank 38 into.a . plura

of caréheusinFiguraeFdshay aippienl oil enkervaigfeis qhﬁlbée for' conversion
| ongi tudinal line along the 25 centerline of ship. As

ussgig the peinciples ef theqfresent inverdibinatt shepjd be dp@peiated that other types
transverse WD 2005/095196 PCT/ US2004/014711 9

baf VebRadnayalde bé BorkRitbd ubing HeCpRIANCEIhe BRI se@forth herein,
upon the vessel tank arrangenent, include one or both

O P o s Ry

be I|n1te to an e ansyerse bul

kit ni to el efraise e iR Uk Bty O%nstance the
Although Flgures 1-3 show a typlcal i | . tanker whjch

i vesggl mpyiiese paly feryard aad afl trapsicrys bubdeads, arthgvessebmay have
the present invention, it should be appreciated that
oatddmortallbagltmbnalxbaﬂ@eacb fraexampls, &rea canterling hglkhead
the principles of the invention.set forth herein,

| (Fed. B0l g dﬁlﬁﬁstth/epaenw%S@o&ankﬁh&ﬁ@ﬁﬁ&ﬁsﬁérboﬂdﬁaﬁo&ﬁmpamnents.
include sel f-propel | ed vessels and barges. The

of&hé ivBAlGh 1915? B 1ﬂc6fﬁfxﬁéd AQEIR Y thesE %ssel designs
|nst anc the 10 vessel have only forward and aft

4 % ]i\ﬁg%g'% %%g i‘%ﬁ%ﬁanaé)gr%énl?{h q%ﬁel!hft g?ﬁ{celgl%\é %f the 1nvent10n may

ddi tional ce terI ne bul khead that d| v
et R BropE i Sneleer s odP g ent i pilb e BB aent vessel

conpartnents.
as will become evident from the description that follows below.

Figure 3 shows a typical cross-section of the amidships portion 32 of a typical
single hull vessel. As shown in Figure 3, the center cargo tank 38 is bordered by port
and starboard wing tanks 34,36. Web frames 56 are shown in the port and starboard
wing tanks 34,36 to support the port and starboard longitudinal bulkheads that define
the center cargo tank 38. A center longitudinal girder 60 and other longitudinal
framing 62 are shown in the bottom of the center cargo tank 38 as is typical of a
single hull oil tanker vessel which is one type of vessel that may be converted using

the principles of the invention.
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The principles of the invention may be incorporated
into each of these vessel designs and with a variety

wohodsamkivar r angenents. In fact, the principl espot/uskm4/014711

i nvention may 15 be used on a specific single cargo

conpartnment in a nmulti-cargo é@ﬂpartnent vessel as

w || becone evident fromthe scription that follows

bel ow. Figuyed @réviddsaletaila off Wiy cxoa’vemironsﬁﬂwﬁﬁ%e Auld vedsBiEinto a

am dshi ps portion 32 of a typical single hull vessel.

AgoB1e Wl ivBssEl GH#iEths prinbiples O HRInGRBA. frz,e 'éox%%gﬂg& siggle hull of
nks 34, 36. W@

bordered by port and starboard wng ta

f ' 50 Wi
{ SRS 4 3oyl FpRABAD bl A i TRecBioA IR e St Bltgo tank
L AR SRR S AR Bk SR miiads. SBbohl NG oo

| ongi tudinal framng 62 are shown in the bottom of

t ARPTe@nied thag thegsntes tankzeregoldof theisingle lnfll vessed inmylte converted
hull oil tanker vessel which is one type of vesse

t hiadt cordiguize to eanrg otted matirialy, inchainy liqddpamisgasds. tTesimplify the
i nvention. WD 2005/ 095196 PCT/ US2004/ 014711 10 Figure

4 dipe@iot dRreitthé benvefsidl e &hll 81 tificet 1o & hﬁﬁh@huu ore-
hul | vessel into a double hull vessel using the

PEARE it [ ti verted single hull
oFREHEL RSl il e R, i Bi0ugl 1S BRIk Breshdi sl 0 conver
[ nt | ere the center cargo tank 38 js

ORI RS et 75 of GO Bokfedpe sramoideredthe the type of

al though j.t shoul d be 5 appreciated that the center

t SHTRO %Fragfémﬁmg&ffﬁpt omthesronsl of thainventissel may be

converted and configured to carry other materi al s,

i ncl udReigrringoi Kigura ddayadied eleTated iflopt 70 ¥s inftalled in the center
di scussion herein, the conversion of a single hull oil

t @mgetank 680 The dlowhied floot 70 preforabilq Ebm:pﬁges\éeﬁﬁt%lity’\éf’ dewpe
descri bed, although the sanme principles nmay be "used to

CliRhtal bOkIIE plat&SAakBich Qre;;?&f%agi—}{ %g%u%{ &?ﬁo@}rr%-gésgg@ly in the

it not being considered th
LJTiLL t .of the i [ .
R e e

i.nst.al Led i he .center .
! blﬁltcheads 90,112 Longltu lnmaf stiffeners 74 are preferably provided on the new

bottom plates 72 to provide a longitudinal framing system which aligns with the
longitudinal framing system already existing in the center cargo tank and used along
the already existing longitudinal bulkheads. Preferably, the bottom plates 72
comprise intermediate transverse flooting which extends between the port and
starboard longitudinal bulkheads to control deflection. ‘' The scantlings for the inner
bottom and the bottom plating are designed in a manner to support the intended cargo
to be loaded in the center cargo tank and to increase the hull section modulus.
Preferably, two large longitudinal girders 76 are installed on either side of the center
girder 60 to increase the hull section modulus and to support the new bottom plates

72. Depending on the particular cargo to be transported in the vessel, the center
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cargo tank 38. The elevated floor 70 preferably
conprises a plurality of new horizontal bottom pl ates

w@200shwsircare preferably installed wthout prepasasnilyi47il

in the center cargo tank and extend between the
exi sting port and starboard | ongitudinal 15 bul kheads
40, 42. Longi tudi nal sti ffeners 74 are preferably

et 6@ehag Rlsbite shesthéridiopreinfoaseds [AZed corirdradkets®B0 are
'ongi tudi nal fram ng system which aligns with the

lé)%@fa%ﬂdﬁqgﬁheci fnﬁa‘é BOnSX LY W SRtie EHOS 70 WhdrB thefew bottom

enter ‘cargo ta and used along the already existing

I
I i tudin bul kheads. I t .
A P ahe it Bp Sarse s PhERED buliFaB ok R e
ext ends between fhe port and 20 starboard | ongitudinal
dritionaluppert Egithe BeW QRHPEAAIS2-' The scantlings for
the inner bottomand the bottom plating are designed
in a rEmaceomnwdstegal toath additipnal pdating82guay boinstalled adjacent
| oaded in the center cargo tank and to increase the
hlié pors aed staiboaddohgisudindPbelkbeals) wpstdnding feorg ¢he new bottom plates
| ongitudinal girders 76 are installed on either side

ofy. 1R tFB8ikish goﬁft bE&QFeeR theliew Wo?@?ﬁte"s e ahd ke %ﬂd’dﬁarboard

nodul us and t0 support the new bottom pl ates

5
endi n t t.] t.o ] '
(RS SREp RS 40305 Bl 5 G v RRER o)
PCT/ US2004/ 014711 11 girder 60 may al sqQ be .
P s P dhe e g eiten Rl e AR grtae Re dangg bottom
are preferably installed in the corners of the new
gindvtapreayide efd@onpertmentietvesn the cenien capgeanskthy putep bull.
the port and starboard | ongitudinal bul kheads 40,42 to
provi da thaekdinigle ofithe supyeosion bban oibeankentobotorocarping vessel, as
72. 5 To accommopdate grab | oads, additional plating 82

Y wlgsht B5the |bhﬂéj%<xﬁﬂliﬂ§1€1ﬁﬁtferialfs h@b@ﬁﬁﬁsfp@ftéﬂ il the Be@etcargo

| ongi tudi nal bul kheads, upstanding fromthe new bottom

0 Emsh RGBS R o
I8 B SRR LB o St

in the center_ tank cargo hold into the new inner
likhepdls are preferably further reinforced. The transverse bulkheads 50 are

preferably reinforced by introducing upper stools (not shown) and lower stools 86 on
each bulkhead. Brackets (not shown) may also be used to provide strengthening for
the transverse bulkheads. The longitudinal bulkheads 40,42 are reinforced by
providing horizontal stringers 90 and large gussets 92. Preferably, the horizontal
stringers 90 are provided along the longitudinal bulkheads between existing transverse
web frames 56. To provide additional strengthening for the longitudinal bulkheads
40,42, the transverse web frames 56 may also be strengthened, for example, by
increasing the shear area 94 in the existing web frame. Because the port and starboard
wing tanks are generally not altered in the conversion under the principles of this

invention, the wing tanks provide access to allow the aforementioned modifications to
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woamsawsioon of an oil tanker to an ore carryi ngCYaSs®H/014711

10

15

20

25

as the weight of the bulk granular materials to be
transported in the center cargo conpartnent is
generally nore than the oil previously carried in the

vébsport andstmpoarditalicheadd) e Depentdguppndh@ hirard JePREY S tHE tanks in
bul k heads and the port and starboard | ongi tudi nal 15

buhdaaslSthaifteMhiRE BRhHefse bullGE crs%gf 9&&%%11 e 1 8n%1tud1nal

transverse bul kheads 50 are pre erably reln orce

homn nd_| ower stools
O el el OB e AR BB IR Ry 2l oo be
used t rovrd stren i n he transverse
bul khegf&‘ﬁ? Pregxs 8&?@’(‘@3@ a%hlf%a@&é%alb@ Ikhpadgrraay be repaired,
rei nforced by providing horizontal stringers 90 and
| ZRJeced 95 seinforapgl as meedssarsdependingpvortheiosttudturaldintegrity. For
stringers 90 are provided along the |ongitudina
b inskdnee,cswiie streexture exdystid etectéd Zlbay sids @ longfadinaPhERhdE in a
To provide additional strengthening for the

| epaiifidietirfatborRparkRERYS forftth Ay ik ortaAits Y6 hE céﬁﬁ& cargo

frames 56 may al so be strengthened for exanple,
[ exrs
%%Eﬁt%é‘%azﬁ B oo RE o e Do o o9 iR oy mewy
gene not altered th onver si on_under the
o ERleR g1l o84 B Wilstiefs Gmdemany b Rarmed beivween the wll
provi de access to allow the aforenentioned
rré‘éthttlr@attlrl dheselevsteddlon@sd ogbthe preecistinskogitndinatindkhead.
the port and starboard bul kheads. Dependi ng upon the
ar r angéwsshowofn Figere 4rlkimtdhnl 00tand hatehsever (hbeshown) is preferably
i nternmedi ate transverse bul kheads and/or the

C arfstadled] ime tdpsidgidectell 00041 the uééﬁ@l&@%rd\hﬁe ﬂfc€§s€%6ttﬂe &BR¥er cargo tank
al so be reinforced in a simlar nmanner.

PBEaXA/8f tdrgho dﬁarﬁﬂéht.s Pf’erf%ggryda bﬁ?&ﬂit# Ufiheﬁgljres BHb 08RG vers are

may be repaire 5 repla rerntorce

h I
LAEERRALYGROREUH ORI s AL I Bt P s
side a lon |t drnal khead ina specific carg
CSQHHSP? "“F‘E?r‘rﬂﬂé SCIPIE0f ghe BapRiose ADS kppen in the art,

center carg o
the hatch covers may also comprise two-piece hatch covers. The hatches 100 may be

formed as necessary in the deck depending upon the type of cargo to be transported in
a cargo compartment. The hatches may also be formed over a single specific cargo
compartment converted in accordance with the principles of the invention.

In order to maintain or increase the hull section modulus of the single-hull
vessel, continuous hatch coamings 104 and insert plates may be formed adjacent the
hatches. Preferably, the hatch coamings have a depending portion that extends
downward through the hatch to provide additional structural steel for reinforcement of
the deck and the coamings. The depending portions of the hatch coamings may

extend transversely across the underside of the deck and form a transverse girder
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conpartnent. In this arrangenent, the elevated fl oor
need only extend to the newly erected wall structure,

wanastoagivgat ert i ght boundary may be fornmed bet reestdog/o14711

wal | 10 structure and the el evated floor and not the
preexi sting | ongitudinal bul kq%ad. As shown in Figure
4, a hatch 100 and hatch cover “(not shown) is

prbglosy thgidgck. | Hat depeading porions pSihd datthclarhfids afaytdyeend
vessel to provide access to the center cargo tank 38

anatigitudinallg acrosythauhdesite oPhefdeslad/for@ aﬂbﬂ%iaidiﬁav g&er below
hat ches and hatch covers are installed in The deg of

t iR &k P ThO hRALR W91 A5 5hell Qnd Bﬁe&%ﬁr@&enﬁ??rﬁg}? fatgo such as iron

conpartments 15 converted in accordarce W

r..n&l ol t.he inventj on. .1kS known.in the art ,

F R RO shRe 8 TP B S icL el o4 i dificutt o
covers, . The hatches 100 may be fornmed as necessary in

t ﬁ%mB%EﬁllY B@Bé‘ﬁaﬁ 550¥poAhe Heck andesidss stiingeg plates may be partially
transported in a cargo conpartnent. The hatches may
areigfomedityonghithe\additionsif eginer dpibtestarourcithghatch and by the addition
conmpartnent converted in accordance with the

pof stdpphreandthethiarhi MIBhS Aditi?AI bacial 484 sféhoMRintiodhiy b
or increase the hull section nodul usgof t he Qy ©

Shdtgicortihdr sitARSRHitHAVRIHE i QeiretheRiBR Thildh. A 30

i nsert plates may be forne

P . h coanl ngs, have ependi.n .
oareEEREY e e A oA R AP ot B SRR Bspordance with
provi de additi ongl. tructural, steel for reinforcenment
o#O0G RTACtEE 1 shipybiijding askpoygsin thyart gadismet eepsisisred torbs limiting
of the hatch coam ngs may 25 extend transversely

atortBe scopp of thedavestign. of the deck and form a transverse

gi rder WD 2005/ 095196 PCT/ US2004/ 014711 13 bel ow t he

deck. Theexigpemping, ifany,ints wehtet bagb ednklpre&Aansly 8sed¥BY the
extend longitudinally across the underside of the

dieovernerd of 61l BeveeR Bstioh ¢HinpatmShik 484 ﬂié%&’d&%&ﬂhﬁ?&déw of oil

The hatch nmay al so be ri bbed and lIined to preven
oA iy R T R SHAR A o e
dﬁefv& inﬁ&l gottto(r)n. The existing cargo pumps will generally have sufficient capacity -

to be used as a bilge and drain system for the new inner bottom. Thus, the conversion
set forth herein will generally not increase electrical loads or electrical generation
requirements for the vessel. The piping systems employed in the port and starboard
wing tanks may generally be left as is for water ballast purposes.

Figure 5 shows an alternate embodiment of the conversion of the single hull
vessel of Figure 4 where the center cargo tank 38 is partitioned by a centerline
longitudinal bulkhead 110 extending along the center line of the vessel to form port
and starboard cargo compartments 112,114. The new bottom plates 72 are installed in
each of the port and starboard cargo compartments to form the new elevated floor in

each compartment. A hatch cover may be provided for the hatch of the port cargo
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5 conpletely unload or renove. The deck and side

stringer plates may be partially reinforced through
woOheosadsliosi on of corner doubl es around the hat eaTalseoobyi4711
the addition of strips around the hatch. Al this
addi ti onal bracing and strenthgning may be added, or
other simlar additional bracﬂng and strengt heni ng may
b eomgaitentsand cieseeond hratuh doyet iney bs provideddor the haick®f ée starboard
mat eri als, and otherwi se in accordance with 10 good
peagbicefipaitmest) 1R thl birsligetheds amewfedemaﬁcﬁ%o%ﬁm%ﬂﬁe hsd for
not considered to be limting to the scope of the
[ j LSt d oY Lf any, in the center
02§§Q£%gﬁﬁaggg%ﬁégy%#ghéﬁﬁﬁéﬁhe % novenent of oil
bet ween, cargo.c artments and the | oadi ng and
unIoad?ﬁﬁﬁggng??ggﬁﬁéﬁwﬂﬁiﬂVQggﬁ?EHﬁ?gﬁgg8%%&5W¥%@$36andﬂm
into 3 bi | ge punpi ng system (not. shown) for the 15 new
i PRASED ARnrt ‘tgsmqunti@b eads 2§ alanegwitpihepewildviatedeftoor 0 Ifgrm an
have sufficient capacity to be used as a bilge and
dimd¢rnalsspaeecarpiunt the lcentmecargantask 3B otticinprodotssthe tdiger cargo tank in
conversion set forth herein will generally not

| therevamhe betet ML Blpeh&ifdéd. OTheBR@lAry CRatIRREERE the Benter cargo
requi renents for the vessel. The piping systens

oo P B Bl A e
Fi L
ST R BB a8 PRI VBl 2 mrvent ekage

ere . the center cargo tank 38 is partitioned by a
ﬁgﬂlpép? FeRter qapgnyfank i the even the-rater dlgs penesiattidn Pepeudigg upon
the center line of the vessel to formport and
sthg ayeaganed ofthe corgomompartnents 152, it e veSted, thenewdbtiomplating
plates 72 are installed in each of the port and
sinathboantet task povidespaadditotas ldyer 05Bicthén fR Ih@lavatatbo
floor in 25 each conpartnent. A hatch cover may be
peovp@ebnkor the hatch of the port cargo WO
2005/ 095196 PCT/ US2004/ 014711 14 conpartnent and a

d - ided for the hatch of
he.ot3F B SreEt EheE LR i b peRipa Rl uumyention

%ef Po%fh%e?e%g, tﬁg thgl:tlcq:hgsan\{ %ge &%ﬁ o? %euc%g\drer];e%rvessel may have a relatively

large size in relation to the cargo compartment. First, to facilitate conversion, the

relatively larger hatch size permits the elevated floor to be installed in the center cargo
compartment, if not as a complete unit, then in large semi-finished or modular
sections. This reduces conversion time by allowing large sections of the elevated
floor to be pre-fabricated and staged for expeditious installation once the required
openings are made in the deck.

The relatively larger hatch size in relation to the center cargo compartment
also provides an advantage over the prior art designs of hatches for traditional bulk
carrying vessels in that the relatively larger hatch size provides improved access to the

cargo compartment for efficient loading and unloading of the bulk cargo with a



both the port and starboard cargo conpartnents. As
shown in Figures 4 and 5, the port and starboard w ng
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bul kheads 50 along with the new el evated fl oor 70 form

an internal space around the center cargo tank 38

whi ch protects the center car tank in the event the
owbaventivhdl gastrpenet figttd dith thgab andpiesitiored eeitrallpEBIRhe cargo
the center cargo tank 38 by the new bottom plates 72

a@@m?@@m@ffﬂ. Ih B gitisRALRI aRAfiAg ds841S YRS $Rith BP{Héh%gc%ﬁ.éQhe

and the port and starboard | ongitudinal bul khea

40 e : C cargo. tank i

¢ Rt AR s ERE o el T A o8 Rp G o than
the arrange t .of the cargo, c ttnents 52 in the

v S BeRHE OF i blsbilies P B AmHOTCE i Fesealn i many
provi des an additional |ayer of protection for

i devighsdtheiradaisdess thaniifly persents In agraditionaldibipeanstrestiohi this

of the conversion using the principles of the

i desgi critarion 5 1sed tdf @rste thaeds suffitiost dpatcheteidaclt BEthe vessel for
deck of the converted vessel nmay have a relatively

| plagmigShdRattica Rl BéthwBn HR Hadd &RITAR 5B [}Te vessel when
First, to facilitate conversion, the relatively

I q [ iyl ; floor to..b .
| SRS Bltred| pAREhl ST THTER sloct e ® i thego i
a_c | et.e uni.t hen in . |ar senl-finished or .
SRR P it sl e gt Gnd rus SEHipisnt pigpsra iataggity for the
allowing large sections of the elevated 20 floor to be
pV%Sf'Flabri cated and staged for expeditious installation
once the required openings are made in the deck. The

r el at i Yelthe loadigg of halkchrgoi iz aoinmllyalaaiddout by comecyoebéleror
cargo conpartnent also provides an advantage over the
peianes with gehds Gt drbp trttaie Sark® WerticAt) fnkPhdlcakysl ddmpartment,
carrying vessels in that the relatively |arger hatch

SteGelRi A, 98811 hFlh B4 8drRAR R b lg cgﬂgﬁ Jg%ﬁf%ggges access fq the

conmpartnent for efficient |oading Ing o
béﬁrEo 8&58&&%.“ SSec\fQ:a%lgrE)g{quaE’ H?g%q%%l’é%%% ggca,e/sg ‘%Lo4 %%ute% garts of

the cargo compartment is reduced by the deck, which often extends over and

overhangs the cargo compartment. Consequently, the loading of bulk materials into
the cargo compartment often requires a secondary operation of trimming to ensure the
bulk materials are evenly distributed throughout the cargo compartment.

Likewise, the relatively small hatch in traditional bulk cargo vessels also
hinders the unloading operation. Normally, unloading is carried out by a gantry crane
with a large grab which is lowered into the cargo compartment. The crane is limited
in its movement in the transverse direction of the vessel in the cargo compartment as
the deck overhang often limits access to the outer parts of the cargo compartment.
Consequently, the unloading of bulk materials into the cargo compartment often

requires an additional preliminary unloading operation to move the bulk materials to
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conventional gantry crane fitted wwth a grab and
positioned vertically above the cargo conpartnent. In

wonediovsional bul k carrying vessels, the w dth etTwiseoo4/014711

hatch, i.e. the dinmension of the hatch in the

transverse direction of the v 6ssel, is much smaller

than the dinension of the hatch al ong a | ongitudi nal
dinra@€i inGhe odrgd bempasaait that cambegcdssstd siegivally by éhercabniecand the
is less than fifty percent. In a traditional ship
c%mtruction, this design criterion is used to ensure
there is sufficient space on the deck of the vessel

for  RhAELAGaldGRPhE Brif QYRS oP He R AR B BAER i QA0 the

and t he 'si ssel when "accessing the cargo

C artment. The, des;] cri.teri,on al sp.ensures that .
ek ot e cOuiriedsiigls O] Yk o By Bap R FELY ISEFag i gefgtion to
thus sufficient structural integrity for the 10 L.
\the earzo compattmentdegiuse 2daree amku%ta?f@}éup@r% steplealiegdy exists in the
carried out by conveyor belts or cranes with grabs

vdeck bvelrthe witietahkd which g stated ibefarakdnpain as . tThe praxcguoversion
conpartnent, the relatively small hatch on a

tot@Biutdl SRBLr WU s 89 cieateddly the FHEELS1IAGRES tal ®e kéifored or
cargo conpartnent. Specifically, the |oading

ST GEFSRIOAD I YRR 0 Sy Bt
T e M A T

cargo conpartnent often requires_a secondary operation
dp linpit theitigstessedimgnsion pkthe haicR. Fhe deckysnace provided gbgve the
di stri buted throughout the cargo conpartnent.

Lwingwirdes alsolprovidesasufficent aseasfot plaseméentiod therleadiiht dusimglaccess to
bul k cargo vessels al so 20 hinders the unl oadi ng

ahe @b @BmphemeRy. | Gonseltlentiy]ithgsizs ofthe hiteH, andtspeyifieally, the
gantry crane wth a large grab which is |owered into

LRGSR IR RERANEAS of E'BatEl ARG beSndrbdieded in its

novenent 1 n the transverse direction of the vessel in
the c Q.C r. t. k

e RO TR e i R AR T0 B b SRed o
conpart ment . sequently nl oadi ng of bul k . .
aPueiag s Hrisle g heescelngs adonbleinitEyebctsr B ics s
an addi tional prelimnary unloading operation to nove
tthethpd,| the singlerhiull] vesseb20 is provided with an outer hull 22 surrounding the

center cargo tank 38 formed in an interior of the vessel wherein the center cargo tank
is spaced from the outer hull by an existing port side longitudinal bulkhead 40 and the
existing starboard side longitudinal bulkhead 42 and existing spaced-apart transverse
bulkheads 50 extending between the existing port and the starboard longitudinal
bulkheads. The existing port side longitudinal bulkhead 40 and an existing starboard
side longitudinal bulkhead 42 and existing spaced-apart transverse bulkheads 50 may
define the respective existing port and starboard wing tanks. New inner bottom plates
72 are installed in the center cargo tank 38 to form the new elevated floor 70. The

bottom plating is attached, such as by welding for example, to the existing port and
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WD 2005/ 095196 PCT/ US2004/014711 16 an area in the
cargo conpartnent that can be accessed vertically by

woOhersowsiee and the grab. I n accordance w th tReT/US2004/014711

principles of the invention, the hatch installed in
the deck of the converted single hull vessel may have
arelatively larger size in r€lation to 5 the cargo
csarbedrtl gile tlodpdindinak balkhaedg endathe wnistiog spacedrapant tthnsyerse|
already exists in the deck over the w ng tanks which

Bulldical £ aTIRE W sot_f&ﬂpiaﬁngﬁrdf@abmﬁtemg bEORYE bSspans the existing
structural integrity of the vessel created by the

| S H d |
G e e IR D84SR, e R SEANSTH 48 e
ipstall.ation of th hat.ch .ceam ngs .and i nsert n
Rt vondinon B PRtstaY FGReadR 4 et Rfteb YyniEiween the
need 10 to Iimt _the transverse di mension of tfhe

e botionh plagiag Rnd pacheof theovsitwg spasdapardrangyests hulldheads and the
al so provides sufficient area for placenent of the

hextisting ghortiang stacloesd langitudiha bedidgeds; orpidewatbantThe watertight
Consequently, the size of the hatch, and specifically,

thRindig| paévents [bAaBs fohsthe dentenGirgtadk in the chadtahe styr kgl of the
i ncreaséd. In accordance with the present invention, a

058, M RSB SI 8 gE i

vxq)th this nethod, the single hull vessel 20 is
pEP8&d with an outer hull 22 surrounding the center

cargo tank 38 forned in_an interior of the vessel .
wher ei 4 beisl 108mpas beciaptglied e dgck 184l e Yasaihe Reovide access to

outer hull by an existing port side |ongitudinal )
bihk keéreercadgo tankl 38 dependitigstpondhsinganided earggitelbe stored therein.
| ongi tudi nal bul khead 42 and exi sting spaced- apart

t PRftgAty,She 20p bipiovitiasa hitck kichrids sigingahevhatoh sinfiiciently large
exi sting port and the starboard | ongitudi nal

g"fﬁoﬁgﬁ alR1atibA %0 B Rhich BarBkdnkSb PErohie REEd, W dudlr sections of the

head 40 and an existing starboard side

| AL A RE R, A0 BRSO cars

g | e{c’ %%:Rn 8éllélinagng hasict:liJl {ng? %fsg ir\llgh?cge stiza}gg fhie h'ézl?c\ﬁ siu%?celéntly large
enough in relation to the center cargo tank to permit access to substantially all areas of
the center cargo tank by a crane positioned above the center cargo tank. Preferably,
the method further comprises pre-fabricating large sections of the elevated floor and
moving the large, pre-fabricated sections of the elevated floor through the hatch
before installation. Additionally, the method further comprises providing longitudinal
framing for the bottom plating and elevated floor to increase the hull section modulus
of the vessel. The step of providing longitudinal framing for the vessel may also
comprise providing port and starboard side longitudinal girders 76 in the inner bottom
70. The center cargo tank may be fitted with plating 82 along a lower perimeter of the

center cargo tank above the new bottom plating 72. The plating 82 may be used to
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72 are installed in the center cargo tank 38 to form
the new el evated floor 70. The 25 bottomplating is

wanv@magide such as by wel ding for exanple, to PO®US2004/014711

exi sting port and WO 2005/ 095196 PCT/ US2004/014711 17
starboard side |ongitudi nal bul kheads and the existing
spaced- apart transverse bul kHdads. The new bottom

Plréihfone: the erpitalindl kRS inhE WaRE: c%%(ogﬁﬂﬁ 9 b0 compartment to
exi sting port and starboard wi ng tanks, and I

. | di h . .
PARESSALLS ALLATKE S8 18 EL N BELELS e e
center gcargo tagllg tﬁgﬁt ween the 5 new bot t,glrr%pl ati.ng and
each oft 1t KECERP &7 Yy X ialendp arqordangn iy be PHRF R afthe

and the existi ng, port and starboard |ongitudinal
bivenderwill genesallyaiol paversetyatfoqs the stiegpth orifatigvedify of the vessel.
prevents | eakage fromthe center cargo tank in the

eBepruse the wing ¢ankiswill befentpireroughlydelf dfshpenrered esselasiife, ic.
simlarly prevents |eaking should the watertight

behed dteyvebs] istaedipethrgoli the Sti&adld hd MY gheot BRical h&fbers on

in the deck 102 of the vessel to provide access to

t R veSRI'§5ide@ (APt Qﬁﬂﬁg ; hatghded

cargo to be stor edﬁ%lﬁ%c?g? n. ?gé eroa‘gﬁo‘&l,lénthlﬁ%ae;at‘g%hﬁrgo' In the
p I6li a hatch ingludes sizing the hatch

SERHE B8Py ke BB i S abicE e o ¥ Tl Tl the

cargo tank to permt |arge, nodular sections of the
PO pe 3o RELohs pesy e Yiarborrg isidep wretrepibjeshtd shives loads.
hatch into the center cargo tank. 15 The step of

pPEess doady ate oftancohoreryitighlsm the vesselés tigialifet Hehuhavicithe
sufficiently large enough in relation to the center

camyersiaaniadenthp etiniciple OF @xSinveéntiou Ret PRthikdtdiy, (R Vesdd 8¥8tigue
of the center cargo tank by a crane positioned above

t i 188 B0 ePdsO JraBlricfr ef erably, the nethod further
conprises pre-fabricating |large sections of the

o ovat ek LA A R L R0l A 245
R Ri00dS KRVt 5 oo b BRGNS dscmigbe Bede Wing
bottom pl ating and_ el evated fl oor to increase the hull
sEvenionabigeimigues already known in the art. Similar techniques of cutting and
welding may be employed in other areas to carry out the principles of the invention.
The cutting apart of pre-existing vessels and the insertion of new sections and
equipment is also known in the art, as exemplified by the disclosures of the prior art
references noted above. Many of the brackets and plating used to form the structures
in accordance with the conversion may be prefabricated and pre-staged for use in the
vessel, thereby reducing lost time in use of the vessel. Choices for materials and
sizing of the bottom plating, added support structures, girders, and the like are all
within the ordinary skill in the art.

As various changes could be made in the above constructions and methods

without departing from the scope of the invention, it is intended that all matter
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of the vessel. The step of providing |ongitudina
framng for the vessel nmay also conprise providing

weands/anide st ar board si de | ongi tudi nal girders PéTius2doh®14711

i nner bottom 70. The center cargo tank may be fitted
with plating 82 along a | ower perinmeter of the 25
center cargo tank above the ne® bottom plating 72. The

pleatithitgd B2 theapoeddsedstidnordeowa o (R ing drawi
PCT/ US2004/ 014711 18 reinforce the I%ﬁﬁ??ﬁ%%%a?“mﬁﬁShﬂlbe

b . 1 . . .
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principles of the invention wll generally not

2P ongomsQf the, gppoFtEIgAMCRIe a‘gachgcb@ driefos magire bpigom plates,
vessel . 5 Because the wing tanks will be enpty

r eutklipdividual bettomtplates magbedtonghs trethe sargo fank dnddndivideally
the vessel is carrying cargo in the center tank, the

f atstaflod, deberding o8 tHe sigRBTelShAch, thd\@rySHsR! ths £RIIARS available to
will be subject to conpressive | oads when | oaded Wlt?]l

CRéfie preforkle flo¥LEiBbRe ERY gﬁl\%gyttbxﬁxmlﬁés %E st%‘kllil as being

tanker, the wing tanks were

0 e vessel, on,its port and.starboar

oot ebunutte I sH3E5° Sinciign ofts §ives iaspe cbvapesay used. The
afe often nore critical on the vessel's fatigue life.
TROHOM Riatgs af%g‘o“eﬁﬁ\}’@ra&aagﬁdtmﬂwﬁowa within ¢hg¢asego tank b other
invention set forth herein, the vessel's fatigue Ilife
neéfjangemenisaraeoniamplaied eamellesuch b 6o eaimplealiagomklly. Although
nmet hods and practices contenplated to be used in the

copwe suggestidns ateniavhndédihdrbia far $peciBietasidemsttuchitall MPpsHe flembers,
may be made using 15 conventional techniques already

KIhS combiddded BY hnd [2Hd¥ th BE alrRARR bAHET LR aérﬂégdig‘lg?m the

wel di ng may be enployed in other areas to carr

t DL AC 0 [ L on. . The cutti.n ar.t
B A e e e e
nd. i nt is also.kno in the art, as . .

Bl 1Ry thaednF St elitns Setortn Bl 96 thgiy legal equivlonts,
ref erences noted above. Many of the brackets and

plating used to formthe structures



20 in accordance with the conversion may be

prefabricated and pre-staged for use in the vessel,
woOhers@oyios educi ng | ost tine in use of the vesseCT/US2004/014711

Choices for materials and sizing of the bottom

pl ati ng, added support structures, girders, and the

like are all wthin the ordiﬁ%%y skill in the art. As

vavhaeusCehasges coul d be nade in the above

constructions and nethods 25 wi thout departing from

the scope of the invention, it is intended that al

/ [ .19. i
L AR TSR e
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sections of the elevated floor may be pre-assenbl ed

presral earee itank) flanked en pihar sideiytpoitrand starboagd wimmtankgsaid central
some of the supporting structure attached to one or

moargo trkttemgndedined by poxtand btarboatt! sidells b0 6@ nd aftit®Rsverse
may be brought to the cargo tank and individually

i Bﬁﬂcﬁédd@,%nd%ﬁﬁ&@bﬁ@ri@ﬁhgtaﬂeada&Fﬁe@.{te& ﬁ@orriﬁtsﬁg ceht?fl cargo tank
I'ab andl e ?

cargo tank, the facilities available to

PEBH Qr. i 1 ah tomplates are .

R leDEe OB pa R RE M s aflt G RS R Bt i i
al th ot her shapes be cgonveniently used. The
ONPENDs Sk combaBafeberatas Hercenisesacsa ok b thy outer hull
within the cargo tank, but other 10 arrangenents are
contenpl ated as well, such as for exanple diagonally.

Al t hough many suggestions are included herein for

speci f The vessd df starm dtwinatinsajipeint tankribefsal lorghtt8inkSbulkheads
considered by and large to be a matter of design

clumnprise thiegidawhilROf it ddifral @EgdiaiR) vessel design,

i nt ended use, intended cargo, etc. The invention
therefore shall be limted solely by the scope of the
clains set forth below and their |egal equivalents.

1 VO %ﬁ)eoéc[sge? %} glgm? g\?(lh%%@%g %‘i/d% eﬂ'/Zlf’Legl ﬂo%9 comprises a plurality of

bottom plates attached to each other and to the sidewalls and bulkheads.

4. The vessel of claim 3 wherein said plurality of bottom plates comprise a

longitudinal framing system.

5. The vessel of claim 3 further comprising added support members for

supporting the elevated floor above the outer hull.

6. The vessel of claim 5 further comprising added support members for

supporting said wing tank internal longitudinal bulkheads.



What Is Clained Is: 1. A vessel converted fromsingle

outer hull construction into double hull construction
woizbismusival t erati on of the single outer hull, saras2004/014711

single hull vessel having a central cargo tank

fl anked on either side by port and starboard w ng

tanks, said central cargo tafd being defined by port

and st ghbeassdl &f dlgwps Meﬁﬂﬂsaﬁ@&&h%[‘@ar@% Em&riﬁﬂﬁéfe%raslgngitudinal

bul kheads, and further conprising an added el evate

¢ . . . £l

o parbeAd Rl AOhE B1or Rl BErch P Torm A iy RSl @R tanks
h 1 hi i d t hul | | ed. t t

o553k SheR Bl i B S e S B 0wt er hul 1

2. The vessel of claim1l wherein said wing tank

i nternal |ongitudinal bul kheads conprise the

sidewal | s of the central cargo tank 3. The vessel of

cBai m Thenessel of daiind7 whereat eadh bf gedd phooatity iof eentsl cargo tanks has
plurality of bottom plates attached to each other and

t an bdyeciatcd @l@bicd fyagl bul kheads. 4. The vessel of claim
3 wherein said plurality of bottom plates conprise a

| ongi tudi nal fram ng system 5. The vessel of claim3
further conprising added support nenbers for

' d,fl bove t hul | . 6.
e vedbEFebratai Rrnet Rebortsmsreltig blaupnegishi
menbers, for,. supporting said wing tank interna

| tgide dasknafi satyeesrd 4Q1BIOViAD aserss Hoasasyaciated central cargo tank.
PCT/ US2004/ 014711 21 7. The vessel of claim5 wherein
said central cargo tank includes a |ongitudinal

bul khead extending along a |l ength thereof to forma

plar al Atvesse corited froapdiggle barkhull 8énsttuC@S infh&oudle hull
said central cargo tanks having said el evated fl oor.

Beonbictitds Sl siabledhll vBssel WARhEh Eerﬁcﬁﬁ Qargf) tf fhnked on either side

plurality of central cargo tanks has n associ at ed

ei)fi‘d?t 6ok §th®Bhrd wing tanks, each of said wing tanks having internal longitudinal
bulkheads defining the sidewalls of the central cargo tank, wherein said vessel is

converted into double hull construction solely by adding an elevated floor spanning

said sidewalls to define a sealed compartment separating the central cargo tank from

the single hull.

11. The vessel of claim 10 further comprising a plurality of transverse bulkheads,
said transverse bulkheads defining the central cargo tank, said elevated floor

extending between and attached thereto.

12. The vessel of claim 11 wherein said plurality of transverse bulkheads
comprises more than 2 to thereby form a plurality of central cargo tanks, each of said

central cargo tanks having an associated elevated floor.



9. The vessel of claim8 further conprising installing

at least one hatch in a topside deck of said vesse
WwOQoEroyvivde access to an associ ated central caPQo/US200k/014711

10. A vessel converted from single outer hul

construction into double hull construction, said

single hull vessel having a cedtral cargo tank flanked

on either side by port and starboard w ng tanks, each

of said wing tanks having internal Iongitudina

bykk hemé W&k ot (ﬁ n} Tfﬂ}ex%ﬁi’@chs agpte at%& ?1%5% C(‘).u

ank rel n Sal vVesse

S i‘ﬂﬁﬁ d) Ctl %Se%}%p*%d tlodaa gglhgygarép tgé}é % ew Cils and%ulkheads

conpar t ment separatlng the central cargo tank from

the single hull. 11. The vessel of claim 10 further
conprising a plurality of transverse bul kheads, said

t ldnsv ditsovetre] ddhdaids 1 Teherimeach o said vlevated flaogaohdiises added
said el evated floor extending between and attached

t RepRirOmerhBers TtsuppSEial eféh ¢ té BletdtedN86:81aBovedihe outer hull
plurality of transversé bul kheads conprises nore tha

2 to thereby forma plurality of central cargo tanks,

each of said central cargo tanks having an associ at ed

vat floo 2005/ 095196, PCT/ US2004/ 01471 2 . .

743" Thd e ae88 ot il T Whemsti it carfrebezesp Bk dashis alongindina
el evated floQrs conprlses a Plurallt oﬁ bot t om
pibaikbsadextendingrlons & leogthotheee! rferm e nlwalityi of swatral savgedanks, at
bul kheads. 14. The vessel of cl ai m 13 wherein each of

s ddadt elefanid dehiral cargodanipliavig saniddevatesifigoor t nmenber s
for supporting each of the elevated floors above the

outer hull. 15. The vessel of claim 1l wherein said

central cargo tank includes a |ongitudinal bul khead

expendiTig vadsensr c@alﬁleﬂ}ﬁﬁ‘th&l"&ngﬁ s1ﬁgCHn§t9ﬂ g'é IR% Wt mb¥eh in a

of central cargo tanks st “one centra

o rfiei A3 Y i b ST sﬁsp?iﬁéggenﬁrégagoaﬁ@«

hatch in a
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17. A method for converting a vessel from single outer hull construction into
double hull construction without alteration of the single outer hull, said single hull
vessel having a central cargo tank flanked on either side by port and starboard wing
tanks, said central cargo tank being defined by port and starboard sidewalls and fore
and aft transverse bulkheads, the method comprising adding an elevated floor in said
central cargo tank, said elevated floor spanning said sidewalls and said bulkheads to
define with said outer hull a sealed compartment separating the central cargo tank

from the outer hull.

18.  The method of claim 17 further comprising adding support members for

supporting said elevated floor above the outer hull.



topsi de deck of said vessel to provide access to an
associ ated central cargo tank. 17. A nethod for

woams@wsiong a vessel from single outer hull PCT/US2004/014711
construction into double hull construction w thout
alteration of the single outer hull, said single hul

vessel having a central cargo %3ank fI anked on either
side by port and starboard wing tanks, said central
cargo tank being defined by port and st ar boar d

siigevaltrs Alfod Of Gainf M Pwhieid t?lg Ql%¥ %g g&ﬁllgg b Qﬁ?%ﬁd golgte includes

mef hod conpr|5|ng adding an eleva

cen sai d el evated fl oor spannlng said
iﬂﬁ?g 5&@1 ?Eb% %ds to define with said

outer hul | a seal ed conpartnent separating the centra

cargo tank fromthe outer hull. 18. The nethod of

claim 17 further conprising addi ng support nenbers for

s@fpor tlihagnethodiofalldmat eathéreimahe alop oé irstadling e glurdhity bf bottom
WO 2005/ 095196 PCT/ US2004/014711 23 19. The net hod of

C Iphite® iduidieinghlling AQIEhEH Fboaei plstedihaipa ﬁ{e%‘i'déd/éi’ﬁrand

includes installing a plurality of bottom pl at es.

el S R R,

plurality of bottontplates that span the sidewalls and
attaching adj acent bottom plates to span the

Ikhe g 21. Th .met hod of claim20 further

hpr i 3 figreshnd ofslaim A0xhersompaisingraddingzat leaghesiechatch in a
deck of said vessel said hatch providing access to an
atepside sleelofsaid V@Belc@n@hatch proiidi@Paccasste aaebsociaredasehal cargo
by the nethod of claim17. 23. A vessel converted by

t tamknmet hod of claim 20. 24. A vessel converted by the

met hod of claim2l1l. 25. A vessel converted froma

tanker vessel with a single hull construction into a

22. A vessel converted by the method of claim 17.
23. A vessel converted by the method of claim 20.
24. A vessel converted by the method of claim 21.

25. A vessel converted from a tanker vessel with a single hull construction into a
bulk cargo carrying vessel with a double hull construction, said single hull vessel
having a central cargo tank flanked on either side by port and starboard wing tanks,
each of said wing tanks having internal longitudinal bulkheads defining the sidewalls
of the central cargo tank, wherein said vessel is converted into said bulk cargo
carrying vessel with double hull construction by adding an elevated floor spanning

said sidewalls to define a sealed compartment separating the central cargo tank from



bul k cargo carrying vessel with a doubl e hul

construction, said single hull vessel having a
woenisroas19ear go tank fl anked on either side by portsamdo14711

starboard wi ng tanks, each of said w ng tanks having

i nternal |ongitudinal bul kheads defining the sidewalls

of the central cargo tank, whéddein said vessel is

C @Ry ghdle Huil ah@ b§ all@nd H hkich & 8QecIEf thy lv&féelva%%@ eWehttal cargo

doubl e hull construction by adding an elevated floor

SRAN Mbovidehdlest (Pl QrlelhRe @ seal ed

conpartnent separati ng e cen | cargo tank from WO

2005/ 095196 PCT/ US2004/ 014711 24 the single hull and

by adding a hatch in a deck of the vessel above the

central_cargo_ tank to provide access to the centra

cdPgo tHifkvessad of glgim ¢ & sdereinsaid haichiodimehsiorsdrinsanahner to

hatch is dinensioned in a manner to all ow

prléwipréfalaitbdmadilarsestimisiof i adévatdiefl@rey bé pabséd @@6ugh the

to be passed through the hatch when the el evated

f hateh when itRsdledat@rlod? i$ 8taled i Bk cEftfddRaded Mink. 27- The

vessel of claim25 wherein said hatch is~di nensi oned

in a mnner to allow a crane positioned above the

hatch to access substantially all areas of the centra

C% g0 T’iléa: Qgs'sel of claim 25 wherein said hatch is dimensioned in a manner to allow

a crane positioned above the hatch to access substantially all areas of the central cargo

tank.



