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DOUBLE- HULL ORE CARRYI NG VESSEL CONVERSI ON FROM S| NGLE-
HULL O L TANKER AND METHOD OF PERFORM NG THE SAME
Background of the Invention The present invention
relates to the conversion of a single-hull vessel into
a double hull vessel. Mre specifically, the present
invention relates to the conversion of a single hul

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
huhu vessel mhereln the S|ngle huII vessel has

pr QL
cent eﬂm@: mxwxmmm ME’]?H(HII GE BERE(}RMINGJITHE SAME
bottom of the center cargo tank spanning the sidewalls
of the wing tanks to provide a sealed conpartnent

i nt er posed between the center cargo tank and the bottom

ofggdk%@ﬁa%fﬂkqn%nmhe hul | . The present invention also
inclTudes the 1nstalTation of a hatch in a deck of the
vessel Tie present iRemicia@RtdsQo thecontakn of arsipld-Bilk véds@Mnto a
above. Currently, many S|ngle huII 0|I tanker mari ne

VEeRBlehull s@PPMRE ﬁiéaﬂ% LSRR Oh M@ﬁ&%stﬁe Bbnversion
require

theregulatlonsmt e sh ustr

eI s t esent time, th are

lkeTasic B ol 5 ?%Pﬁ%ﬁ SR ‘fefsefls%b@ﬂreno
Ionger he able to trade in the United States or Europe
wHpPaficHly. Breggesent xgntiqngglatasdertlistconversionsod a sinplashudl vessel into
hul | tankers. In fact, in many jurisdictions, there is
aa dmlbh@htébvqskﬁlswmcmuhe siiigleibmlj|vesselihds prevekisting pdit and: starboard
has al so been a | ong period of under-investnent in the
t aning tarks dlasking adentr ¢¥digb eank hhe af leRfvated if1d0r 153dded Y the bottom
these tankers has dinnished. A significant nunber of

t NSk VaR3C o %Te Cau ﬁ!heS &&ﬁ&lléroi"th@%n?%ﬁ% cﬁe”e?‘l;ealcd

qual1ty. Ho new | egl ion an
SO bR ool lbﬁ‘é“ﬁ? %eat%%érg? iGah b3oH e o

single hull. The present invention also includes the installation 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-investment 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,
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service. The regulations requiring that oil tanker

mari ne vessel s have a double hull construction for the
transport of oil and other hazardous |iquids are
currently being 5 extended to cover other transport
vessel s, including those suited for carrying bul k
materials such as iron ore. Th& nunber of double hul

% ok r rr Vil bul terni

¢ e sk A or el EresboIFBiheBle mpRlyERY el fy of
Is relatively expensive and a tine consum ng process.

| PF9€%-, at the present time, there is a worldwi de
shortage of dry bul k shipping vessels including ore

carri er Ehe rggulationsoreguioing that ot dartker matine vesselshavehadouble hull
l[imted plans for new construction portend a shortage

f agonsipiatiohiforthe Tatisport dfeileandotiier hagddous lidueds dré Uﬁ‘i‘érﬁly being
for double hull vessels configured to carry dry bul

Med@dridall So Wlet Sthat tridiBo ﬁ%gsers' ﬁ%@l}@rtﬁogessuﬁ &%hw@g%m

|nventory of eX|st|ng S|ng e’ essels IC

ut -.Of ser 5 T ex | es.i.n the.
prl %@B&%‘g u% ﬁno(?‘r?s ﬁ?f‘ﬂ‘%gﬁﬁéuﬁ vﬁfﬁe Spded gqr§a{rgmg
uII vesse to neet_these new regul ati ons,
we¢i |1§ﬁ‘iatfvsly Healland newy gqnstruetion) of speh YQ‘SS@FIF #m
i nal deS| gns therefor. One such exanple is shown in
athGlatexpmiveai,né agingel&nsiumengetocass.1 B6fAct, ahthe present time, there
discloses a double hull vessel originally built to

des agroridwidestaabé bOdryBulll Sttppih® PeRES imiMsing Stecarriers, and a
associated with single hull 20 vessels carrying

EMbAAIRERI YoRlchyt sHEWS ﬂﬁ{‘ﬂ}nﬁtﬁ EL eag@ nemohmﬁctﬁg%%ﬁgnd a shortage

mperforat ed transvers are provi

dgﬁ g ﬁwﬁcargo section into a row of center cargo
k&R ed by two rows of wing tanks. Then, an

i mper f qr at e@ innerboftomis spaced fromthe bot t gm of

the hul Thuinthers,s apged indhe industry tasdonkla dul vesselsironbayrgd to carry

section to formthe bottom of the center and w ng
tahkbummhmsnﬂwmmﬂeﬂhﬁssmmnmmmuhamomasﬁﬁhﬁdmaunwnmmyofexmnng
cargo tanks are isolated fromthe single outer hull by

s esigdel hgld ngaéls Rehidhswill be forced out of service.

There are examples in the prior art of efforts to convert 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
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,

the center cargo tanks are isolated from the single outer hull by sealed compartments,
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3 and the bottom of the center cargo tanks are spaced

above the bottomof the hull. However, this patent
does not discl ose or suggest a nethod for converting a
single hull vessel to double hull. Prior art U S

patents that disclose apparatus and nethods for
converting 5 single hull vessd& s to double hull

Vemdahe bbtsih e theldefter ERpo thIRS areSsgg&% abbve Ma%bottom of the hull.
6,357,373. In the '975 patent, entitled "Method for

r [ t] . th I s disclosed for a

i P etep 0 e OIS BB of FrE a oo o RRNee e a finete
a onventignal single hull tanker |ongitudinally along

a THL Yol oy O%l%ﬁ%lnm | below the nornal |aden water
l'ine and _interposing a new m d-deck spacer nenber

i ncl udiPreprart10.Snpaients that disclose apparatecindoucthednfor henverting

| oner and upper portions of the mdship cargo section.

Owingle buly vessels o dtutste hull hadels dhaded® SabiteNes.f0189,9¥13chnd
expense is required in order to literally split the

ord, $871%43. M lthe 1975 p4Rnt, Nethb§ f&r"i@cd%k%&ed?iont eersg,?%

insert/install a new m d-deck &onstruct:o d n .
i iy 2002 titl " j ]
Vhiba LR o R4 oty igon vyl Yot B of

into a double 15 hull vessel!, an _existing single hull
véogyentiogal single hyll tapkes Jopgifiglinally alene/herizontakplape peil dglow the

decking and internal vessel structure and inserting an
i meamahladé¢n waterineans interpdsing aanemo midrdededpaperdndbdrhacluding a
original hull. The new inner hull is prefabricated as a

pIngmedrarisyersd mid-dediaberwedti the Ibwerand uppér poiednsRfitghRIEhip cargo
nodul es are fitted over the top of the existing bottom

frseeidiy ORRHRIy \ﬁﬂﬂnﬁggdg&ﬁ%%n&h&a Sigﬁgh%dfegggisg gs required in

menmbers at 20 the si IsSIsS a escr i

0 AU 0 1,6 2 s SRR T

T AR MR NN T

the original structure is required, involving

si‘Gebeil ledfulovessed anid method o4 rebuilding a single hull vessel into a double
hull vessel”, an 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
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Still another prior art publication is a Japanese
abstract, publication nunber 25 61-024685 published in
1986 and entitled "Method of reconstructing existing
tanker 4 into double hull tanker"”. Reading from an
abbrevi ated translation, this reference teaches a

nmet hod requi ring the cutting of#df of the side bottom

P%Id bR b g&ﬂ aggl &%@M;ﬂ&ﬁ?&?&&oﬁmf&enw

| ongi t udi n hea aln, substan

R e freﬁﬁﬁpﬁ P 57 il SR o el

di scl osures of these prior art references are

i rRdgmeAnneer hottem andi longigsdinal hulkheasl t Again, substandial reev ed
to detract fromthe patentability of the present

i neosfigimmg of3henorginabyessdias tequized inoluding cubingnthemigh tthe original
i nvention conprises a conpleted converted doubl e hul
veggel , as well as the nethod for achieving such
conversion. Preferably, a single hull oil tanker is
convert . I.0Q: .
ol thou o ARG R A e héé‘og%‘é%gg%?% PR Rbereiny
oth of S|n | e .hul.l se conyerted

renchFASR aff ot bRnEd S fetcit Bomuhe FBBRBIIYpf te present

cqnstryctlon. Usi ng the nmethod of this invention, the
19N¥SWe8r si on may be acconplished in a fraction of the
time and cost nornmally associated with the new

c dwsnmanytafdlre Investioror i gi nal desi gn doubl e hul |l vessel

or as associated with the nethods and construction of

the priTHe ﬁéknkﬁﬁ@ﬁhd{{bdnﬁﬁlsbiws&hﬂbted%ﬁﬁ&teﬁ'do)zibl%shull vessel, as
taught by the prior art references cited above.

e, ok i 00, AR B P e
Pﬁéh&ﬂf&%ﬁg@ S A bSO oS SRS 50 €5 e e o

starboard wing tank with
the invention that other types of single hull vessels may be converted into different

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 this
standard construction, an elevated floor is forned by
new bottom plating which is adapted and configured to
be installed in the center cargo 25 tank(s) and spaced
above the outer hull. The new Bottomplating forms a

Nep6tioRnBI the neW kAR Edrfo E&Bﬁgsﬂ SWsﬁﬁﬂirgg; the éfd&a%f;%é %\‘nolﬁénd

spanni ng the sidewal I's of e’ port star

t d for en _the new,el evated

| g pourfind SAETTAPSaed BaEFRE) BERRe) I JRSLHBvNEASH the
st ar boar.d, W tank.sidewal|s protect the _center cargo

¢ oS3 ol $ridhe Gsng pert sk SuPogtBnE Nk sidevalis protect e
penetrated. The center cargo 5 tank(s) nay be

c oFenies gargg tank(Dan the dyghktheyessel auter hullrie penctiated, Therventer cargo
hatch is adapted and configured to be installed in a

t opsk(demayl be kortfiguirdibtovvans dulk mberiligt ch provi des access
to the center cargo tank(s), for instance, for the

unl oadi pygf [ot-Tall d'f@rlllﬁa f : :
converted center calri%%ﬂstagﬁl%g)am %e atdctﬁ%gg{l/ﬁ%ééaqwa%pmde
fo fficiently large.enough to,allow the n .

ol SR PLRSH T Vgt BRraTiR A bllpfoonit oo AHls), dor nstance,
th enter cargq.tapk ip lLarge sections, for instance,

pr rﬁﬁﬂ%ﬂf@&tf&?ﬂéﬂ%@%? ulk gratgrighsstronytae ngwly|cenygsted center cargo
vessel may have a center cargo tank with a center

| oank(sls dihediatchunak be: foamiet suffidiently darge broughno elow shayew elevated

tank into a port center cargo conpartnent and a

stfigdroabelmoeed throwgl the hateh s tedthter o (@S largB Yectibss) for
have a center cargo tank 15 which conprises a plurality

Of inG8AleC preCbHEPIMAb IR YestidHs! @nged | ongi tudinal |y

al ong a centerline of the vessel. Al of these

oL 1o, SAEHA POl R P Bl

T Fisn St i eS i Gr0teE i o B GEeSoARR FRSEPaFBRent and 2

acsrtgrl?c\)/;rg %ergtgrecargo compartment. The vessel may also have a center cargo 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
provided with an outer hull surrounding at |east one
center cargo tank formed in an interior of the vessel.
The center cargo tank is spaced fromthe outer hull by
a port side |ongitudinal bul khdad and a starboard side

| R ok R R e o B8l AERERS F R gl

st [ ' N | kh .. An el evat e

71 8585 Sorl £ Rl AT RHAIRL oF SecBiT RS s el i cpugo tanks
instal]ed i t.] east, one of the center cargo tanks of

t h’%‘)‘&i%ﬂ@t H‘ﬁ'ﬁ ﬂ%%‘% bottory platingnsprefexatly attaghsd to ardispans the

or second hull separating the center cargo tanks from

t heort andsstarhoard sideHengidinabbulsheads and thy spacedraphet tmbsverse
attached to and spans the port and starboard side

| ongklicads. nhridus|skpeatiand fehniing nfepbeerhrd praférablydddv®cSificrease
5 bul kheads. Various supports and fram ng nenbers are

P&k SRl o gﬁgwgggarddgg] ERIaEd flobfark gﬁ&%&ng%gﬁpgn%@%y

added elevat ed surroundl ng conpar

Pr ef er abl the, nmet hod further conprises instal.li a

patch et IpERelR fuither e 58 afige Tl hn adfdtadeck of
to the center cargo tanks. Preferably, the new hatch is .
dithe Nesseleprevids acewe the qentegcarendanis- Preferablys thernepphatch is
the center cargo conpartnent to 10 permt installation
ofdimignsipred suffisientlydarfge eopughninirelatjen toiie cemteserga corspartient to
to provide inproved |oading and unl oading of the

C grimait inaslinioh af khe dew dlenmediBdsian trghmadplapydcibar to provide
the net hod, supports and fram ng nenbers nmay be

oA iSHRRO atdﬁg\%- @} dth
g&?&‘?‘t%g lgﬁiﬁr am r%?g e etﬁg%ﬁg’y‘fﬁ"%ﬂézm ongiet udi nal
f ' f hot,t | at i I th t of
the. 15 sckertits A 2RoRisin it mbuRar hEBOuS R Bhip Ramembers

support structure in the new, inner ottom for the new

b dT0 BIOKIAEH 0 PpPaE s lathed fpetnand {h8 sipRasts gad Haming members
transported in the center cargo tank. The net hod may

almey inglide dengithdingk fegming fenthe ibgtiemimdatings dp poether aspect of the

invention, the method may comprise configuring a support structure in the new 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 bul kheads in
accordance with a load to be transported in the center

cargo 20 tank. As will be seen fromthe description

that follows, the present invention allows for

conversion of single hull vesséls into double hul

V - - . . » -
SO U BTl ML UL iR AioR aaR i e Mlloying drawing
sqgguépips. Furt her objects and teachings of the

i nvention are revealed in the follow ng detailed 7
descriptiqn, of e
i tacdiDeseription of the D

ALY

: SHlara ek owi ng drawing figures. Brief
Description of the Drawings Figure | shows a side

el evat i Hgurgi leshows amidsi abepation wiew ofcsssingle biill vessel of representative
representative 5 construction before conversion to
dashbteudtioh befopé BehviehsorPio doable! HaHl 12 ingtthe pRIEPRYbS the present

i nvention; Figure 2 shows a top view of the single hull
veseghiof Fig. 1; Figure 3 shows a cross-sectional view

of the am dshi ps section of the single hull vessel

taken glongJines 3-3 of Figure 2, 10 Figure 4 shows a
pers peilg\lfg josgmgs @ﬁ%%?—ege@tﬁ%ﬂﬁgle\hué\Avleﬁsf’g?%éga}ﬁ dshi ps
cargo area of a single hull vessel taken along |lines
4-4 of PEgESShowspcatsssesiinnakyigy ofthearaidships ssehior gf the single
fl oor conprised of new bottomplating installed in the

c dnillevessshtakon alng lines 3-Bef Figure@w seal ed conpart ment
separating the cargo fromthe outer hull, and with a

cut awdBigire 4dhbark la peBpecil@ed asryeaedtiondl SiewWTihe Anidships cargo
the wing tank; and 15 Figure 5 is an alternate

e B 10 hult FEEN %F%yﬁ%ﬂ?ﬂhfesﬁ% bf F@éﬁefie ?ﬂér coh@45iSn f(%mh an

show ng a Tongit artitioned cargo tank.

elevated floor comprised of new bottom plating installed in the center cargo tank to
form a new sealed compartment separating the carge 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.
Det ai | ed Description !on of the Preferred Enbodi nent 20
Figures 1-3 show a single hull vessel 20 that may be
converted using the principles of the present

i nvention. The vessel 20 has a® outer hull structure 22

gefigfing hod dRkisfthittrd MFheSOARR AR Bbe®bmitii Y61 I drafings for

whi ch the remaining structure of the vessel iIs

at | . ' . in the art, the
ve@ggpﬁﬂg%g%ggrtplm%qg?%%%nfﬁgg?ﬁieﬁg 24,26, a bow 28
and a s{.em 30 . wi.t h an.api dshjps portion 32 of the 25
Vessel TVt dhebont i Bieyik B BPiey shais full by et on the
pil ot house, accommodations, 8 rigging and deck
stanidehipe32 rortien of theuisssel.dke vessel hoe 8 porisidetveinig fankri4 tugning
drawi ngs for the purposes of sinplifying the

eXphgitelinadly ahamgethe port bide 24 26 ¢the @8sed Andw siarbdatd)sidewang ank 36
a typical single hull oil tanker. In the amdships 32

PQhhiaR I6HgithBRaN P SREL a sidffoaY®Siashe Blﬁﬁlea«e t B&twiien W' Ybrt and

tank 34 running ~ 5 longitudinally along the port si

2 . [ i W nk. 36

- oo BRNERRE 226, B SRR PR Brbl B aR TPl thpconter
vessel . Between the port.a starboard w t anks,

5 Faggp taplh 38 e bRl benionss gepterling obdhe el inghe

the center cargo tank 38 is arranged |ongitudinally

al agigshipcRartion p? the vesel. hds shoygein Rigure Betheportdmbistagboard wing
portion of the vessel. As shown in Figure 2, the port

artankst 3 Isomddhe\canyer kargoatakis 3B dreefinediby pert and tarboast Wikheads
tank 38 are defined by port and starboard bul kheads or

SidieiRals 4047 that BRdn®@ 1n@NEdihANAIbNSIHR Alebsé1 MPHRcdd Spart

vessel and spaced apart “forward and aft transverse

e oy Ay R e B

Shia ?l‘lje &Pr? giE‘ie 519 E)}Aﬁ]re%uﬁaq %uﬁfalong with the spaced apart forward and aft
transverse bulkheads 44,46 typically define the port side wing tank 34. The 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
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transverse bul kheads 44,46 typically define the port
side wing tank 34. The starboard 15 side | ongitudina
bul khead 42 and the starboard side outer hull 26 al ong
with the spaced apart forward and aft transverse

bul kheads 44,46 preferably define the starboard w ng
tank 36. The port and starboar @ | ongitudinal bul kheads
34midkhealiongly, itickRaihRcoRaaRtbs dipehdihp U theaReseflank

transverse bul kheads 44,46 detine the center cargo

&neﬁ?ﬁfctddg 3ab h}’bo@é‘?%e@ﬁ%diaid Bh?%a{g?{egsee‘é%d}éﬁggds Thus,

t

pluralfity of 1 nternedra ransverse

that .are interposed in each,of the port. apd.starboard .

o 6 160 e o Bk houiot ey Bmitge B wpcamasisi
transverse bul kheads 50 subdivide the port and
stEnsverpeibylkieads lnerted 3a amespesifis nostien off the vessplar t ment s.

The internediate transverse bul kheads 50 al so

subdi vi Alkhdiigh Rigneet-3choga typickl dBtahkéraviich 3l dligitlé for cohversion
cargo conpartnments 52 which are arranged in a

| %ﬁiiﬁg pAAdiples Bﬁth@'fp?é‘sgni inQerdronCR Bh&IIH b8 8pREciffit Rhat Dther types

used herein, sets of internedi ate spaced apart

t r(ﬁ"%%ﬁ%[ssfﬁ?g%lﬁ@p% AfRMSd Pﬁi{%ﬁigbﬂqﬁ{pt@%& tfid (nGURRE RS 85t herein,

dependi ng € vesse arrangenment, 1 nc

one .0n. b f the forward and aft transvers

s ing D50 e veSset HiEseuESels By oo Sl peopshled vessels
bul kheads should not be limted to any specific

t raiddaeges.c Thevessels anayl absoshave other tamk astangements. pkortingancef the
the vessel. 5 Although Figures 1-3 show a typical oil

t aweksel malyihake oy dorvgird hred 4fb transverse halkhieadsi 6 thg vedsel may have
principles of the present invention, it should be

apddRivnal 108gitdatal BhikBeadsy R exarfble VASARItfonAPdentdrife Bflkhead
converted using the principles of the invention set

; O . y
| S e WLl B GRG0 i sppparncs
o Hnrbe B AL BBl 2Ry s e e
fo

rward and aft transverse bul kheads, or the vessel may
h#pd Withgvariesnaf tank aganasments 1n fadkibe panciplgs obthgipyeation may
an additional centerline bul khead
be used on a specific single cargo compartment in a multi-cargo compartment vessel

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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(Fig. 5) that divides the center cargo tank into port
and starboard cargo conpartnents. The principles of
the invention may be incorporated into each of these
vessel designs and with a variety of tank
arrangements. In fact, the principles of the invention
may 15 be used on a specific s}%gle cargo conpart nent

i n a mEigureciprgtideodaails sfhé cofeftdn ofthie Wnble HUBGRER into a
evident fromthe description that foll ows below Figure

3 &Rl Je‘é%,il gﬁ%@ pleé’p;rﬁcﬁﬁg dfhe ﬁﬁ/ﬁl@tﬁx ameldc.%plx%?esdh%%e hull of

portion 32 0 single vesse

i n.Eiqure 3. the. cente ar nk 38.i s bordered. by

o oty 2l o i BA oygiguihe S e tare tank
shown in_the port and starboard 20 w ng tanks 34,36 to

s UiR5 contiged o camyias bulk sramer maisgals.alibesh Roheilddas

that define the center cargo tank 38. A center

| aypyreciatédhat the cetder 1ok cargo boldanf theosingle hdil wedsel hapbe bonverted
62 are shown in the bottom of the center cargo tank 38
asantiohfiiredto @frryeothér matbhalluhdlu@ing ligaidk @hd B8 eTo Wity the
is one type of vessel that may be converted using the

pr . . . V -
Gy R0 e, o TASDR 0P B pinkl el o o WdiB hul ore
into a double.hull vessel . usi the principles of th

| oGRS RA B e APaE aufiSighn smd brtcipBy ey B viifipeonven
a preferred enbodi nent of the invention where the

c é)ﬁﬁf‘érveass 8 camy Rthentypes ok earg, diunat demgcopgderpd thet theltpe of
granul ar materials, although it should be 5 appreciated

t Ivatgothag adimitiog effectiondbe spophof theghventiensi ngl e hul |

vessel may be converted and configured to carry other

mat er i eferringad Fifung4, anGiddeld elevated 166570 1§ dnstalledlih the deher

di scussion herein, the conversion of a single hull oil

t QKR tahl13® ThIlQBR& fbbd 70 rEferdty Ear},gxgseﬁg?ﬁgmw dfgxe?zg

descri bed, al t hough }he san prlnchp ? ase
St Ebhigl o IS TE it e BBl eIl p iRty in the

imti th f t [ ti .
! Icrg]nttelr Q§g§ ftafxli%trld %Qtend get%v%gg ‘I’a}xeoexistlrlllg ploptva%g s{a?l?oard longitudinal

bulkheads 40,42. Longitudinal 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 flooring 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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Referring to Figure 4, an added el evated floor 70 is
installed in the center cargo tank 38. The el evated
floor 70 preferably conprises a plurality of new

hori zontal bottom plates 72 which are preferably
installed wthout pre-assenbly jn the center cargo
tank and extend between the ex?Lting port and starboard

| ogirder 66 inreyl al sobbetutekpthentsl etGehPorcdd) rigirgel coriéd brackets 80 are
stiffeners 74 are preferably provided on the new

boﬁéﬁfﬁh&%{] is@ifled % he BRI S8h@ndw BRVAKE 188} 7 WaBieN8e new bottom

systemwhich aligns with the |ongitudinal fram ng

Sy, iShi ' . cant.er .car ¢go and
ST ZRICEPN o6 and <Bibaal LB Rl Ry KRR A6 e
bul kheads. Preferably, the bottomplates 72 conprise

i rﬂ‘éftﬁ’élﬂf%{pgmftlf%" 23 ‘é@oftf’l&ﬂ?‘?tﬁig 4hi ch ext ends bet ween

the port and 20 starboard | ongitudinal bul kheads to

cont r ol Telagcomenadate grab loads, additionalsplating §2wmay hestalled adjacent

bottom and the bottom plating are designed in a manner

t ahe ppp and statteatdioagitietinal dutkheadspupitanidafdfesinithe £V bottom plates
center cargo tank and to increase the hull section

moru| Tfe- trankitidh Yo b¥ twekihd wso&dﬁlm Blatdddnal oo W&gdoiﬁbwd

are installed on either side of the center girder
tq.l . ' ..and . or
t RQh SRS BuliHEadtio;s2 1S BR B, TR RisF el R Rndary 1o

ti to b ted in t |, .the
3tk iy o 6 3B RS 5 ot
reinforced., Large coner brackets 80 are preferably
i repdde peayiden Qqagedcc@mm@nt batweandthe eersorcaggd andobe ow@r hull.
where the new bottom plates 72 neet the port and

st ar bodndhé¢ examptle df thalcoiedrditve afisn diDtafiRertto aprobe caddeying vessel, as
addi tional support for the new bottomplates 72. 5 To

acheweRhabethg batk graddlas maehhlks k@btramipaftbd th Be cE¥r dfgo

instal l ed adjacent the port and starboard | ongitudi nal

b j t l. s,
Dulasin, WASHAAY i ARV BB AR AR el care
e R STl B B s
taQ reyent | eakage of the cargo in the center tank

C ;Jhuél%leﬁq)q e ipmfgrabﬁ%(emﬁw reigfraeeds ofhedransverse 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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10 and to provide a seal ed conpartnent between the
center cargo and the outer hull. In the exanple of the
conversion of an oil tanker to an ore carrying vessel,
as the weight of the bulk granular materials to be
transported in the center cargg% conpartnent is
generally nore than the oil previously carried in the

v ethe pbit and atathoardiniikheatifie Uepemﬁﬁ%umﬂthafahaﬁg@ﬁm 8f &R tanks in
bul k heads and the port and starboard | ongitudinal 15

buhk heaels tR!ifeRh&disk Mahverd sea'r@f( : itudi
transverse k;ul khea{ds 50 gre l%lfa{ee?%ra d)%tﬁ(g?erw%pggl ngi/tudmal
[ I4 t oal.s (net shown nd | ower stools

o R4 7 Rt BR S el 882 2 AR e SR AR A Sy " 90 be
used t rovi de. strengthenjng for, the transverse .
bul khegﬁ%mﬁ@ﬂ%@ﬁ g starboasd, longitydisalmlldeads may be repaired,
reinforced by providing horizontal stringers 90 and

| deplaced ergeinéoroed aspregessaryidependingupor theip strad¢tu@dintegrity. For
stringers 90 are provided al ong the | ongitudinal

blihstivecels wal tswaetareaxay bé gcted alvayg eidea loMgibudiia BRKkhe& in a
To provide additional strengthening for the

Qpeeifie @%1%@ |co§15|hﬁ1'91@ﬁ‘lq§ forta ﬁ%ﬁ iﬁt@lg difierfof fife c‘éﬁ@,gflargo

' i
0
frames 56 may al so be strengthened, l%or exanpl e,

i ' t 4.4in t existin b frame.
ooEafiaRn, MR be iR icels by fiaSiusthlonty icnd 6 Whewry
generally not altered in the conversion under the

p ﬁf%?dpwé'% Sigyetyrg; @dztge Mﬁéﬁ@lti’ﬁ}m B Ry b torpadsbetwesn the wall
access to allow the aforenentioned nodifications to 12

t rEruplyre angribie slesiated dper and not Shedueexiyingridngitidinsd hulkhead.
arrangenment of the tanks in the vessel, the

i nt er meAl shoevntin &Figure #sehitch koG astshactoéover (doe skeni)ds piefieably
| ongi tudi nal bul khead (if present) nmay al so be

I GhAAIRIIGARE thpside ddcl] 02 lof BRVRSHe] tol B vIAE BBdsS td thE cBRES cargo tank
and starboard | ongitudi nal bul kheads may be repaired,

5 JsehlAs %Qrgte rcontaq‘i‘)%%ﬁf qﬁ?gfab;g,g Gt &m&ﬂgé B84 bR covers are

their structur I'nteqr “instance,” :

ALY R R RN J—

! r::tog{rértocrd iItl) gcr:croirgafnci gvrithtthg pl?il?crilt)lgg ofc': t?lfe %?vention. As is known in the art,
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,
and the waterti ght boundary may be forned between the
wal | 10 structure and the el evated floor and not the
preexi sting | ongitudinal bul khie d. As shown in Figure
4, a hatch 100 and hatch cover ‘%not shown) is

prieder didl decki The dépendingrpostidnspd itlbchatecdoamingdZmeyf ettbad
vessel to provide access to the center cargo tank 38

angdhgitudemil r i
o RS GcRTRR BRIde JTUR Gick A0 forl #loMRUATI gidet below

t ' V| ' t r_cargo .

c e S R AR B B e b BV 7 o such asiron
principles, of the inyvention . As s known in the art,

{ e et sollegling 1 the s pk e shiprhich wonls a5 evsiehtand be difficult to
covers. The hatches 100 may be forned as necessary in

t Hompletrly dajnad or semeyso ck ppdside stiagereplates may be partially
transported in a cargo conpartnent. The hatches may

alremfdreed throupti they addidorsof@irrersioable aoufd figcthatch and by the addition
conmpartnent converted in accordance with the principles

Ofofistipsiardifid thORatck Al ThiQ gl iy & I
thoe ES)ISI section t‘r:mdul us ggﬁflﬁgﬂﬁéﬁgﬁn?hg%‘g%gg@be

. . , . _ o
¢ Qe 49 hep Sy RSAHL b rk sl oCichRBRAink il B8 B0 &

coam ngs .,have a depending pqrtion that extends )
TR B EREO ROt Ol S5, Ga0 GERSTYiRG fsgccordance with
structural stee|] for reinforcenent of the deck and the

c 29l pEasticaia shipdunldingps kapwndm thegtrt andds nat eansideredito §s limiting
may 25 extend transversely across the underside of the

deo kkheasedpé of the inventioisver se girder 13 bel ow t he deck.
The dependi ng portions of the hatch coarni ngs may

ext end THe@Reting 9im1¥,_lif/a@; Pthe ckMer siseiabk PPevidusty Bsed ¥6ikthe

and forma |ongitudinal girder below the deck. The

hghGhenBaY ﬁ%i? BetBRedt EQ‘?& g?xﬁgﬁuhérﬁf tnd fhe %ﬁY@é{l&ﬂﬂ%ﬁﬁi?ﬁ of oil

cargo such as 1ron ofFe fromcolTecting rnthe ribs

t ship which ul d add .weight and be difficult to

c TR Sy R R o SRR e Hinntesrtemn (Rt gy he

pl ates may be partial]ly ) . .
new inner bottom. 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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rei nforced through the addition of coner doubles around
the hatch and by the addition of strips around the
hatch. All this additional bracing and strengthening
may be added, or other simlar additional bracing and
strengt heni ng may be added as _determ ned by the use,
cargo, choice of materials, an#* ot herwi se i n accordance

Wi dompb@tngno ndd 8zbhd Batch Bovad infay Bl proViaed £t theeh b tht Brboard

art and is not considered to be limting to the scope

Ol F RS GIRALAT PHA totd A e

oi a C artnments _and the | oadi ng and
unl}oégg'l{eﬁ%?g@%o%g&?&gﬁg?ﬁgwgé@ II['][S‘may be converted into

a bilge g npi ng system (not shown) for the 15 new inner
bott omA ﬁ@‘@( 1247gs ¢ and o, the ppe apd starbparbwing tanks34:36 and the

sufficient capacity to be used as a bilge and drain
syspaeash gpart transvensbulkheads Sbaloogwithitbes new blevated floos7®form an
set forth herein will generally not increase electrica

| datésnadspaek @fdunt ¢l cpti earol 1@k 38 RHichREREaS thef @htet Qfrgo tank in
vessel . The piping systens enployed in the port and

StRé BAGH the Mtdthul139 Eegnseﬁﬁﬁzégg g:ﬂg Er@{éllugarg Erg\'z/l\gﬁgﬁﬁlgnfiitﬁe éeglﬁ%' cargo

wat er bal l ast purpo tern

e i of .t convershon,af the. single hull vesse
otk BB b e ot Bl T2 3R B 5 ind g apit ransVERS
partition by a centerline  1ongitudinal bul khead | 10

b ke St e phe Sod edioard e Gadinal dulkbeats A0 preyent leakage
port and starboard cargo conpartnments 112,114. The new
bdTam thepteates sargp tankeinithgsevent the outer hull dhparktroted. Pependimgiupon
starboard cargo conpartnents to formthe new el evat ed

f [thoarrangeRifeneaftthe cargp aoipimhentd\SDad te vessel tha®dw Béttom plating
provi ded for the hatch of the port cargo 14

C AR deR tark oA dSLALINIfHaP Ry rot@EYordSr HaMieia @ﬁrgo

for the hatch of the starboard™ cargo conpartnent. |

th ﬁilﬁghﬁﬁﬂ enment, a one-piece hatch cover may be used
for Phot ?’he port and starboard cargo conpartnents.

As an indirect benefit of the conversion using the principles of the invention
set forth herein, the hatches in the deck of the converted vessel 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
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As shown in Figures 4 and 5, the port and starboard

W ng tanks 34,36 and the 5 spaced apart transverse
bul kheads 50 along with the new el evated floor 70 form
an internal space around the center cargo tank 38

whi ch protects the center cargg tank in the event the
outer hull is penetrated. The %undary created around

t heoneentional gmtiyararedfitted38itlby giaband ositiohédveriitAlyedbovethe cargo
and the existing spaced apart transverse bul kheads 50

angbmipaemat.t IARHiFdmI BRI, RpYelsdfli frlwiat &‘t‘ﬁéﬂﬁclﬂ%%e
ank 1 n the

prevent | eakage 10 fromthe Center cargo t

e P b o RS0 pDORSA TS RS s
R LR e I T

conpartments. As an indirect benefit of the conversion
usdesigns,ihe patioris less then diftytneecent visra trashitioniad slsip tcofisruction, this
herein, the hatches in the deck of the converted vessel

medesiga\ceiterionds asddvie leysure degeis SuffRidnd spaek @hitheddck doffiee vessel for
cargo conpartment. First, to facilitate conversion, the

r ladihg Bledhalch @0Er Betk&dh thé BRcRE5dthing ahll ﬁue%i&’é’rriftn ttﬁéi vlééfsa%hen

to be installed in the center cargo- conpart

n : ' t ' . 1.-finished, or .
e Sind GEERpSkSmbihent, 68 dblen 318808 FB b el i
al | gwi.n arge.sect.ions.of the, el evagted 20 fl Qor to bhe
preuthcigy st 368 lg-ﬂlgf‘gf&‘&Lf i thyg tiieieeh el antegty dar the
once the required openings are made in the deck. The
re¥Qﬁdwely | arger hatch size in relation to the center
cargo conpartment al so provides an advantage over the

prior aks thddeadimpsofthullh edrgd éssndrmally cadiied ooty cdivkeior belts or
carrying vessels in that the relatively |arger hatch

SickheR MAtH EHESs WHIRh Q¥Stha 6GRSErdoOvertiéilld Inteahdfargo compartment,
conpartment for efficient |oading and unl oading of the

A AAAR S5y SABUEBAIELY SEOLLN SARRELLLL) G
cargo compartment. Specifically, the loading equipment's access to the outer parts 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



conpartment. In traditional bulk carrying vessels, the

wi dth of the hatch, i.e. the dinension of the hatch in
the transverse direction of the vessel, is nuch snaller
than the dinension of the hatch along a | ongitudina
direction of the vessel. In naﬂ% 5 designs, the ratio
is less than fifty percent. traditional ship

c amstreaimt the oargd bompartdaeitghatean be aégessed vertivatly be tiiGtificcand the
there is sufficient space on the deck of the vessel for
plggah.ng the hatch cover between the hatch coam ng and

the side of the vessel when accessing t he cargo

Chore i aegorpRE ARFeg Bkl STor O Ao AR | t‘%%leﬁan the
cleE B siptegrnialt bl Bospg o i FhF g Vel Tk g et 0

conveyor belts or cranes with grabs which drop the

5 pubkcage gompaimentdierause atarge paountraf struetnrsd steglalteady exists in the
relatively small hatch on a traditional bulk cargo
v alesk bverdhe o tankewhich as staed beforg eentainpaist Mhetpre-conversion
Specifically, the | oading equi pnents access to the

Ot uRA iktSority of thel Vilsdl 3feaRd B TRApLiSEIMidIdeck eﬂ%e%é%/red or

t he deck ch often extends over and overhangs the

c 45&9 E&ﬁ@aﬂ'ﬁj}] e&g ar&gﬁﬁ&f elb\év? Wik rl‘:%%?i lja%é){nsaﬂu(on of the -

mat er 0 compar en requlres

SR b A o T B R fwbink fe- e»aﬁeattheneed

conpartnent. Likew se, the relatively srml | hatch in
10 ¢ (g dimit the dtansyerse dimension akthe hatchy The deckispagrprovided above the

unl oadi ng operation. Normally, unloading is carried out
bywiag ¢anks also pravides snifidierd abearfgeplgeaentiof the Hatchl dunmg edcess to
into the cargo conpartnent. The crane is limted in

i tthe caRYE BBMRpartierith €onseyusimey, S did &ahé Ritckfanl RBediREAR! the
in the cargo conpartnent as the deck overhang of ten

| irBlative RERSSSe Hﬁnédaﬁmcaﬁtﬁé haﬁélf]ﬁx%ﬁ f: Bf idi&usEdr 90

conpartnent. Consequent oadi ng of bul k

e g S By A TRGAR AR e PS5

15 t ch%neel%ltlhg zrlrgfn%{el h?illsvéﬂsel into a double hull vessel. In accordance with this
method, the single hull vessel 20 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

20  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

25  bottom plating is attached, such as by welding for example, to the existing port and
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16 an area in the cargo conpartnent that can be
accessed vertically by the crane and the grab In
accordance with the principles of the invention, the
hatch installed in the deck of the converted single
hul | vessel may have a relativ?%y | arger size in
relation to 5 the cargo conpartnment because a |arge
antarheard fsidstlongitudinal bulkbesids ahd dmdxisting spaceiapad eranaekse
over the wing tanks which as stated before remain as

i shulklivads ' Ehecitsw Bottdi® Platifp peférdbB extdhids Bétwekn 6f spali® the existing
vessel created by the prior solid deck may be restored

Orporl A £#6641d Yih# frk Bn id ACRRHRS aHEHEA OB WS i hereto,

respect to the I nst atron o coamngs a

ingerts.. d it needed he .dqubl e .cornerin etc.,,

w & g pher) SRS brefqtly dirEned i A eplel SapeR st bween the
of the hatch. The deck space provi ded above the w ng

t AFREboffore plsting arrbeach of thegxisiing spacedrapart transvenssrhulldreads and the
the hatch during access to the cargo conpartnent.

Coaxssting pottiand stanloasd loagisidinaldulidteads, onsidewsgiisc i ThHeoedtéryight

the relative transverse di mension of the hatch may be

| Nuadae Greventsdedkag onethvtérier daepdiafie 8the leaift ihd Siter Iull of the
method is al so provided for 15 converting a single

h '

i T RRRerkB) 3@ sl oref oty R o e REAIR Boundary be
mg%4&$§.mﬁth an outer hull 22 surrounding the center
car%o ink 38 formed in an interior of the vesse

wherein the center cargo tank is spaced fromthe outer

hut | b;ﬁ&ﬁtcwp@ ﬂaﬁdmﬁb%%“eé’i 184hq dckil07 of ther vesssl iqrguidg@ccess to
and the existing starboard side I ongitudinal bul khead

4 dheeentencargoa tank g%) demendimgapon theintnded earg@toohd dtored dlzersio.

ext endi ng between the existing port and the starboard

| dhrgfietabdiy, nizd stepood proeiditsy a Haich Bxludies siging dlid hfi¢aufficiently large

| ongi t udi nal bul khead 40 and an existing starboard

SiegBugiPidelatigh Rithe RUAKNGREL thak 30 Herdiii BideNmod RRF §L1iBRGS 1 the

transverse bul kheads 50 nay define the respective

e)gleva.{erdg}og)? gi bdved ﬂ&%ﬁﬂe m:&ganhqgé(ﬁatcﬂ\ﬁl% {hg "Ehter cargo tank.

bottom

The step of providing a hatch may also include sizing the hatch sufficiently 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
attached, such as by welding for exanple, to the

exi sting port and 17 starboard side |ongitudinal

bul kheads and the existing spafﬁd-apart transverse

bul kheads. The new bottom pl atinhg preferably extends
beteindenge the lopginslingh dbulicheatsiin the qeater cangd tatkaorivamgyoctonipagment to
tanks, and is preferably attached such as by wel di ng

t hellosd the uséoRgrabldads fér the lwadingand inldadigF @b 3Rr¥d therein.
formed in the center cargo tank between't he new

bott om g ll?ﬁ)t;%blgirﬂﬂ’lgt ﬁ@%@n&ﬁ'ﬂéﬁ‘ﬁl SEbRIh OO AR ?ﬁﬁl@%ﬂﬁ&tof the

transverse eads and t exi sti1ng por

st.arboard .L.ongi t 4di nal, bul khead or sidewal.ls. The
DR Wt i eeloEe e Sieded St Rriege ik ftape vessel.
cargo tank in the event the outer hull of the vessel

i iﬁﬁéﬂi& g aeg tapkywi| be smaptyyropghdy Balf of thegenyerrtedivssselfs life, i.e.
the watertight boundary be breached. 10 A hatch 100
mewyhdnethe nessel is earrying cimgodiethe cEO@r tink| the fatizts @ff ctitical members on
provi de access to the center cargo tank 38 dependi ng

upthé védsel’s siendlidichecsubiot fooRfpréskive @shds Whefildaded with cargo. In the
Preferably, the step of providing a hatch includes

Sizi hat i . Lot i O
LTSRS Rt 540 o SOV B
the .elevated f.l e noved, f hrou

' f . h th
bt R i ot R ong et 08 B! sfeen osds.
el Lol ol Pyore Rl OB RGOS Rl T, it the

center cargo tank to permt access to substantially all
arc@ayersion unger tbemie(ri.pﬁaoij&letimtiby s¢t fortlherejmo thictvesset'd fatigue
above the center cargo tank. Preferably, the nethod

f dife newy imprgpvei )8 @A ope éarfiabri cating | arge sections of the

el evated floor and noving the large, pre-fabricated

sect i onguéH of the wilieHRitRds hh®practitds B mpNRe I 'RiHeiséPin the

before installation. Additionally, the nmethod further

c . ‘ ar nai : C ; Che
pPRUrSE Pkt e Blis kil i decRMChe Bhg g
S ec%hxlfgnrt]ioggldtgcl:hlﬁques 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
port and starboard side longitudinal girders 76 in the
i nner bottom 70. The center cargo tank may be fitted
with plating 82 along a | owner ﬁfrineter of the 25

center cargo tank above the new bottom plating 72. The
pl containgeddal theegbolve deseigtion od shownainnhoi@emiphitying drawings shall be
| ongi t udi nal bul kheads in the center cargo tank or

Cdh@Ppre@IRIT¥ERivd shd it IPihy 1Ritig Refte. %ﬁ&&eﬁé,%ﬁeﬁ{r more

t he l'oadi ng and unl oadi ng of cargo stored thereln.

[ Y i [ ordance with the ...
ek RE Bl 0\ BHhed 5 SRR At GFG AR i aler it o
adversely affect .the strength or fatigye |life of the

y cR2KR (ankK, ot o of e HBPOFFIRG SIUERIES afiactied o 0Bt oreRmiionyplates,
hal f of the converted vessel's life, i.e. when the

v e kg individual bottery plaesgoay be briougltdea the cargmtank an@individually
fatigue of critical nenbers on the vessel's sides wll
beanstalbjde dépendingangthe size vthe hawth, thb eargoamds theatifitieoiGdlable to
In the vessel's previous |life as an oil tanker, the

Wi Hagdle PRéBried BocH a8eniblfes! die. ThLBottdnhBlateRUreshow ds H_éincgt

the vessel on its port and starboard sides were subje

t . . .

ooty Rectiilfr il FAPugt G Hafes Tk B BBpienyy yoed. The
" SBUSR W a SeCbraelhogina S A i 856 e

an ore carrier. Mich of the work nethods and practices

c GhaBgsInentearecontsmplatedias well, such asoley examplp diagoralbwmAithpugh
the art. Cuts made in the deck may be nmade using 15

c onanyrsuggestibng are hmilgdedhesdin fardpedifio addddrstbira stpport members,
Simlar techniques of cutting and welding nay be

e thils 0y éshsideredifiainddaga $o boa aktedofddsight@oRe] db?kﬂdi% o the
S

the invention. The cutting apart of pre-existing

V&tifilal veid debfeni ﬁ‘nﬁ&ﬁ&d 4 ﬂftﬁdﬁ%&’ 25! L0NFHe ﬂ'ﬁriePtli%n dthgl)‘/efore shall

equipment s al’so known T h the art,” as exenp
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the structures




20 in accordance with the conversion may be
prefabricated and pre-staged for use in the vessel,
t hereby reducing lost tine in use of the vessel.
Choices for materials and sizing of the bottom
pl ati ng, added support structug&s, gi rders, and the
like are all wthin the ordin@ry skill in the art. As
vaWhetls Glhiaredds: coul d be nmade in the above
constructions and nethods 25 wi thout departing from
the scope of the invention, it is intended that al

tor . S S o
"ot he AccSERaRLAGHILA Sl SR Rl RISkl i
il rative.an ot..in Jimtin ense.. Fo ,
oo HRuRe aliBhor TRy sinefCshee SRR ipelg el ygpse having o
ney be pre-ass%nbled prior to final installation wthin
a ceptplgargotank flanked anecither side by pers and stagboard- wing fanks, said central
attached to one or nore bottomplates, 5 or the
i redrgo teok beibg defomaddiyapartantestarbeartd sslegiatls ad fone andhafl ransverse
tank and individually installed, depending on the size
ofbulkieadg and furthee coapigeing ankddedletev@aifldok it Said@vaittabarfo tank,
to handle preforned floor assenblies, etc. The bottom

plaiededi&l ﬁ&ﬁ‘é’ﬁmﬂ’&g?ﬁggﬁdeﬂﬁﬁ%ﬂl shi¥ Bufifeadoty cfé;i/'mle Qveitém.jn said

shape, al though” oth apes may be conveni ent us

A

arrangenments are contenplated as well, such as for

exanpl e di agonal ly. Al though nmany suggestions are

i ncluded herein for specific added structural support
medrber sThe vessed of elaimn h sihgeein daid wing thnk dntgenat lonpitudinal bulkheads
matter of design choice, depending on the original

v epanirisel i sifewal ls bé tidednusleargothiinded cargo, etc. The
invention therefore shall be limted solely by the

scope of the clains set forth below and their |egal

equi valents. 15 20 Wat Is Cained Is:

3. The vessel of claim 2 wherein said elevated floor 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.



1. A vessel converted fromsingle outer hul
construction into double hull construction w thout
alteration of the single outer hull, said single hul
vessel having a central cargo tank:-flanked on either
side by port and starboard mﬁng tanks, said centra
cargo tank being defined by po } and starboard

sitewal Tise @st] bb claim Gdvtiréin saidrented SargottahikineRdss a Bgitudinal
further conprising an added el evated floor in said

[ n_a . |
¢ [ ilkiftad eR6ciding g@é’g&} F%Ie; g&ﬁé&%fgé g‘gﬁ é]gmgﬁlﬁ?ﬂ&é“g‘iqldéﬂwms’ at
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1 wherein said wng tank internal |ongitudinal

bul kheads conprise the sidewalls of the central cargo

tank 3. The vessel of claim2 wherein said el evated

f1%or cBigpvessedof elajm dvehierein each ofisaid plmapitysefaentialcacgoetdnks has
to each other and to the sidewalls and bul kheads. 4.

Thm agsaséaréd elbvatédfloor3 wherein said plurality of bottom

pl ates conprise a longitudinal fram ng system 5. The
vessel of claim3 further conprising added support

menbers for supporting the elevated floor above the

oy er . .l m. rther co 1.S4 N
adted silisyssttt of Ofint 8 Fiher ShunpiBndinkudtihg A¥osf G horih e
i nterna ongi.t.udi nal bul kheads. 21 7. The vessel of
PR enk & i Ve o smAVIAG Rekens G oesmeis s RFaLeaEo tank.
| ongi tudi nal bul khead extending al ong a | ength thereof
to forma plurality of central cargo tanks, at | east
one of said central cargo tanks having said el evated

f 11dor . /B vesbhlconeerse frarh sivighd onter itleconkttuciaalintofdosbiechull
plurality of central cargo tanks has an associ ated

elcoahiRtion, safd sinfle hill ©es4eBtRRingOf cemtral éﬁr%o {ark {flafked on either side
conprising installing at | east one hatch in a
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 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.



topsi de deck of said vessel to provide access to an
associ ated central cargo tank. 10. A vessel converted
fromsingle outer hull construction into double hul
construction, said single hull vessel having a centra
cargo tank flanked on either sége by port and
starboard w ng tanks, each of id w ng tanks havi ng

i nternal |ongitudinal bul kheads defining the sidewalls
of the central cargo tank, wherein said vessel is

corp/er t Ekk vadbed ol elalth 82 Ritleteif @A $4aid Q&vas Bdors Bmprises a

addi ng an el evated floor spanning said sidewalls to

dehi . .
c it of $eoRE pIREBRAEE ) ISR b o SRR} B butkheads.
claim10 further conprising a plurality of transverse

bul kheads, said transverse bul kheads defining the
central_cargo tank, said elevated floor extending
beldreenThentessal of claun 18 meherain cachof syideelemataddiooss camprises pdded

| wherein said plurality of transverse bul kheads

c cppors eemberssfor happotingeeath of the\eldvatethfloopd alioat itheyouddr hull.
central cargo tanks, each of said central cargo tanks
havi ng an associ ated el evated floor. 22 13. The vesse

of claim 12 wherein each of said elevated floors

c ri I j : Ot prad
carh ot P e of il 1Y w¥onct i8Sl b A GG Plongiudinal
vessel of claim 13 erein each of said elevated fl oors

c e oxrdiog along flreh heribt fo Farmn miyplios o segtiabeann ks, a
the elevated floors above the outer hull. 15. The

vasast Pngpf wdcentral cargg, anks having snid elsvatad flear go Li nk

i ncludes a | ongitudinal bul khead extending along it

l ength thereof to forma plurality of central cargo

tanks, at |east one of said central cargo tanks having
saied el Fheadesst] bf claim 13 GurthBh Comprsiap imtalihgatTeakbohd Hdtdleh a
conprising installing at |east one hatch 1n a topside

daelsidd dRiof s¥iBVefk] oPro¥igy hilRsSonSRsdcthtdl cddtaPirgd Rk,

central cargo tank
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.



17. A nmethod for converting a vessel from single outer
hul | construction into double hull construction

wi thout alteration of the single outer hull, said
single hull vessel having a central cargo tank flanked
on either side by port and staé oard wing tanks, said
central cargo tank being defin by port and starboard
sidewal s and fore and aft transverse bul kheads, the
nmet hod conprising adding an el evated floor in said

cers.r al Themehol bfKlaink a7 Rty ﬂ{ees@eé; dfQRHingRAI VARSI includes
sidewal | s and sai d bul kheads to efine wth said outer

h : : eparating the central cargo
¢ eoptalin RS RGeS TP 3L LN 7

18. The nmethod of claim 17
further conprising addi ng support nenbers for
supporting said el evated fl oor above the outer hull. 23
19, The method of claim 17 wherein the step of addin
artke| evEieanethpd gf clae |1 B avhsrein thestapt ofrinstalling aphurality o@%onom
bottom pl ates. 20. The nethod of claim 19 wherein the
stpgtenincludss mistailing aplptalityadf tottoaf plates tleasp the eiglewalls and
includes installing a plurality of bottom plates that

s paachifg adjacedbitom pldes BispartheMlkhdidcent bottom
pl ates to span the bul kheads. 21. The nethod of claim

20 ftirtber conprising adding at | east one hatch in a
t opsi de deck of said vessel, said hatch providing

acfess 440 an, asspeai at central cargo,,tank. 22. :
vicer T BRPERP I P Al ey Bading B Teag She fch ina
vessel converted by the nethod of claim?20. 24. A

vdaRyge &%R\Pg paid yessgl. spid hatchpseviding apegsprioamassocjated central cargo
vessel converted froma tanker vessel with a single
hubak.construction into a bulk cargo carrying vessel

with a double hull construction, said single hull

vessel

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



having a central cargo tank flanked on either side by
port and starboard wi ng tanks, each of said w ng tanks
havi ng i nternal |ongitudinal bul kheads defining the
sidewal s of the central cargo tank, wherein said
vessel is converted into said g¥lk cargo carrying
vessel with double hull constrtiCti on by addi ng an

elthe singlt Hulleamd byeldingrachatcieind deckl eitiel vessebalstateithe céntral cargo
seal ed conpartnent separating the central cargo tank

f rigik #Aprolide aédesdiothd bédtrahBatghYarkddi Ng @ hatch in a
deck of the vessel above the central cargo tank to
provi de access to the central cargo tank. 26. The
vessel of claim25 wherein said hatch is di nensioned in

a jmnner, to | l.ow.pref apri.cat dul.ar sections of

C Dol oy g Herseh ﬁ“l&%@ﬁms@%%a gHmensioned 1 8 magperio
the elevated floor js installed in the central cargo

t koW profabmeated medulker sctionsefithe sleypied Sopr t@d:e@amiagrqush the
di mensioned in a manner to allow a crane positioned
athatch when thatlemated flaocis dsstallddsh st deatrhlcasdd tank.eas of

the central cargo tank

27.  The vessel 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.




