1 DOUBLE- HULL ORE CARRYI NG VESSEL CONVERSI ON FROM SI NGLE HULL O L TANKER
AND METHOD OF PERFORM NG THE SAME Background of the Invention The present

i nvention relates to the conversion of a single-hull vessel into a double
hul | vessel. Mre 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 présent I nvention relates to the ,
conversion of a single hull vessel into a double hull vessel, wherein the
single hull vessel has pre-existing port and starboard w ng tanks fl anking
a center cargo tank and an elevated floor is added in the bottom of the
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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
vessel s are approaching forced retirenment because of the regulations in the
shi ppi ng i n@askdrpundofthe [B@dtioe doubl e hull vessels. At the present tineg,
there are hundreds of single hull tankers which will 15 soon no | onger be
abl e to trade i nThbherdsenttinvenfivatreatesto tha copersibreofa singlepndiswsstel drty a
requirenents call for double hull tankers. In fact, in many jurisdictions,

there is a JaBRdaLRYeRERNOR s?ak'&ﬁ@ill;s 'tlf&ﬁr@seﬂ‘:‘in'veﬁtﬁﬂh‘%fa%es td 'ﬂ?er&nbé’éto?ﬂ SO been

a |l ong period of under-lnves ment 1'n the tanker 1 ndustry as a

Ther ef or e, e va ta s _dim.ni shed ni ficant nunber
of these veé’gglsglngLi’B'ﬂlo(fﬂ Eor dg({uﬁe urll%egamyl%g?%g vﬁ%m% Gal i ty. However,
because of new_ | egi sl ation and ot her gulatlons this | arge existing
fleet of2si SBeigay eé’s@émsmv@uge.rﬁgteﬁ stk conversion of & sigglsullessel into

a double hull vessel, wherein the single hull vessel has pre-existing port and starboard
wing tanks flanking a center cargo tank and an elevated floor is added in the bottom
of the center cargo tank spanning the sidewalls of the wing tanks to provide a sealed
compartment interposed between the center cargo tank and the bottom of the outer

10  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

15  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

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



service. The regulations requiring that oil tanker marine vessels have a
double hull construction for the transport of oil and other hazardous
liquids are currently being 5 extended to cover other transport vessels,

i ncluding those suited for carrying bulk materials such as iron ore. The
nunber of double hull vessels suited for carrying these bulk materials is
rel atively small and new construction of2such vessels is relatively

expensi ve a ' ] : ime, there
is a worl dwﬂ‘gseﬁé elor %glgq%?m cfrﬂbgn gg%ﬁﬁﬁgﬁﬁsg%F'Sn};gaﬁ\%grggrtagﬁgﬁcfpﬁgla(r?l)g{ %ﬁ e carriers,
and a 10 short-range forecast shows that |limted plans for new construction
portend a sf8Y¥8ge for some tine. Thus, there is a need in the industry for
doubl e hull vessels configured to carr dry bulk materials while at the

same time there iT8e zeguiagions reguiving thataaik tanker ppariagivesselshave pdgrblethylll vessel s
which will be forced out of service. 15 There are exanples in the prior art
of efforts tenstraot@r for detgdnspdrtbf o1V assdether liazarddosi e ddadel currestdebsing o neet

t hese new regul ations, as well as new designs for double hull vessels built

from origi ngkteAl®A t8Rvdrvee? t@hspo R s SIS InFIARPIRsd SuiRkl I cdrRying Bulk Pat . No.
3,399, 645, issued in 1968, which discloses a double hull vessel originally

built to design.in recognition.of the bl nd _risk sociated with
singl e hul | TAETAE 8 e plyy Epaminten REdotiels Ry tisests SHERESHERE. 1 ¢ hat
patent, inperforated transverse bul kheads are prqvided to divide the cargo
section i nt &hese peliyreterialnisaelatively small and gew capstagtion of syshivessslsds wi ng t anks.
Then, an inperforated innerbottomis spaced fromthe bottomof the hull and
ext ends t herelatiitely expgnsieaanda timetcorsunsing procsssc tlh dactab thieopresdnh meothersm of t he
center and wing tanks. Thus, with this construction, 25 the center cargo

tanks are i $0i @bAdwideQRbrtdpR oFideg bk QHipPing kil PiicRBRgRffe CAPRA, hiEAt s, 3

10  short-range forecast shows that limited plans for new construction portend a shortage
for some time.

Thus, there is a need in the industry for double hull vessels configured to carry
dry bulk materials while at the same time there is a significant inventory of existing
single hull vessels which will be forced out of service.

15 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

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,



and the bottom of the center cargo tanks are spaced above the bottom of the
hull. However, this patent does not disclose or suggest a nethod for
converting a single hull vessel to double hull. Prior art U S. patents that
di scl ose apparatus and met hods for converting 5 single hull vessels to
doubl e hull vessels include U S. Pat. Nos. 5,189,975 and 6,357,373. In the
*975 patent, entitled "Method for reconfdguration tankers", a nmethod is

di scl osed faﬁd&erﬁo@kbﬂlemh@eém&rcﬁgmamiaw%e% HOIRR thbodidof i i | of a

conventional single hull tanker |ongitudi al ong a horizontal plane well

bel ow t he rmal  lad [ L and i nt erposi new. m..d- deck .spacer
menber 1 nol Eger T BReloRE ntl ARAER oy SR Bl o B BRI e
portions of the mdshjp cargo section. Coviously, with this method,

consi der abl Bubpessektodoydblelinse is required in order to literally split the
original hull in tw, separate the two pieces, and insert/install a new

m d- deck const r u®riooart U.B. patents hatdipdoserappastisedd nmretRel3 for eomverttingd " Rebui | t
doubl e hull vessel and nethod of rebuilding a single hull vessel into a

doubl e 18§ hdinblevREiSRIssels RHoRKieHulN@sselyiatRIOU.$. P4eI9SY. 511890¢Ddhdt by cutting
and renoving the topside decking and internal vessel structure and

inserting an 4 ‘ re . aMithi I ne 4 he original
hul | . The ngﬁsyﬁﬁé'r T{Etl-{el §?%H%%%{f g’g}twga%eghogls%gke%p f&&%ﬁl%ﬂgﬁé@%ﬁ ul ar
sections, and the ptefabricate; ules are fitte ver the top.o t he

exi sting bofiedhadis Ghse e%}éaﬁﬁémg-fgﬁg CoRYEFUeN wgwﬁingglg S the i ﬁéanermer s
at 20 the sides. This is also described as creating a new trunk structure
whi ch is "drcopyeationalisingte hulkbtapkerdongituflinaliy dlong athesizontpbplaee weld kelomathe ng when
the cut out section of deck plating is renoved. Again, as with the 975

pat ent, subsbandliladenrveaterdivfel agdriftetposingt neemidodécli shader st ictudisg 4 equi r ed,
involving significant effort and expense. Still another prior art

DD | oI b ISR e LR B oL O GRS
section. Obviously, with this method, considerable effort and expense is required in
order to literally split the original hull in two, separate the two pieces, and
insert/install a new mid-deck construction. Inthe ‘373 patent issued in 2002, entitled
“Rebuilt double hull vessel and method of rebuilding a single hull vessel into a double

15  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

20 thesides. 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

25  61-024685 published in 1986 and entitled “Method of reconstructing existing tanker



4 into double hull tanker". Reading froman abbreviated translation, this
reference teaches a nethod requiring the cutting off of the side bottom
portion of the hull and adding an inner bottom and a | ongitudinal bul khead.
Agai n, substantial re- configuring of the original vessel is required
including cutting through the original 5 hull. The disclosures of these
prior art references are incorporated hetein by reference, but are not

bel i eved o dehbaft ni BfPC HRALGD R bl itorliadef SaRUSRSD this HR4ERL 0N,
Summary of e I'nvention he pFesent 1 nvention conprrses a conpleted
converted doubl e hul essel, as well t he nmet hod for achi evi uch
conver si on. ?elggléqsélrrggth}?regugfwﬁgcmpg oﬁ%ﬂ?%ﬂ‘é ottqmy pB‘%WPé’&BF?‘WIWdOUbI e
hull ore carrying vessels, although it is within the scope of the invention
t hat ot her & ap fnnet heftam pud o langifydingl byudkhend Agninesubstentiakre- di f f er ent
transport ships of double hull construction. Using the nethod of this

i nvention, tofigutingodthesorigined vessyl iseequired igpdludihg dutting ehrbuglcthe onigilal t he ti me
and cost nornally associated with the new construction of an original design
doubl e hgl | pMgssel, or as associated with the nmethods and construction of
the prior art known to the inventor especially as taught by the prior art
references cited-abqgve, One ect.of the inventi.on conprises converting a
single hull vessdl®SicOSUERALTRS PUgt A sirrmey B iR PR gt ng an
outer-hull surrounding a center cargo tank flanked by an existing port w ng
tank and anTegienes, byt are apbblicyediatlstmgt{komthapatentabikitypf thepressnt apar t
transverse bul kheads extendi ng between the port and starboard w ng tanks.
Wt hi n thi simsteatiolar d construction, an elevated floor is forned by new
bottom plating which is adapted and configured to be installed in the center

cargo Summary of the Invention

10 The present invention comprises a completed converted double hull vessel, as
well as the method for achieving such conversion. Preferably, a single hull oil tanker
is converted into double hull ore carrying vessels, although it is within the scope of
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

15  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

20 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

25  tank(s) and spaced above the outer hull. The new bottom plating forms a new inner



25 tank(s) and spaced above the outer hull. The new bottom plating forns a
new inner 5 bottomin the new center cargo tank(s) by spanning the
sidewal I s of the port and starboard w ng tanks. The seal ed space forned

bet ween the new el evated floor, the original hull, and the existing port
and starboard wing tank sidewalls protect the center cargo tank(s) in the
event the vessel outer hull is penetrated. The center cargo 5 tank(s) may be

configured ' efsBhamh : | apted and
confi gured Pgtt%g'hi{ ﬁlgﬁwggﬁ?ﬁéﬂga{t%gg]ﬁgg Ssdeckél%lf %%dggygggggl:e_ﬁo %@qhat ch
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cargo tank(s). The hatch may be forned sufficiently |arge enough to allow
the new el ePHE®al hl, an @FGF§% & PAB @8 S?H¥BU§W“EH@ﬂh%@@%ﬂﬂHFGEF €center
cargo tank in |arge sections, for instance, pre-fabricated or nodul ar
sections. Thenter qagdoetahk(s) invths ewint theyvelsel outar malhisgenetaated Thawentsrichrga cent er
| ongi tudi nal bul khead that divides the center cargo tank into a port center

cargo cospatinkey)magbe canfi Bpairs, sk hRkerady, g0 conpartnent. The vessel may
al so have a center cargo tank 15 which conprises a plurality of center cargo

compar tent s art geduhy R ALk HelcAa) by A AASREERE 6 b MGG BPoggRec! - A

of these alternate constructions n exi sti sing essSel s are

anenabl e to the t hod .of .the present invention for conversion .to a double
hul | vessel 965t %Yesé%lpfé@F hatcRmERViREASHES S e GRBIRT S0 IAH ainsEmce,
achieving the 20 conversion. In accordance with steps of the nethod of the
present i nvéentheounloading argd leading|of bylksmaterials fiomothe dewlyanvered eantesicatgl |
surrounding at | east one center cargo tank forned in an interior of the
vessel . The tank(¥) eThe hitgh nlagibe fosnaisdRéeithyolardeliongh rallomuthe nbw etevaedt si de

| ongi tudi nal bul khead and a starboard side |ongitudinal bul khead
10  floor to be moved through the hatch into the center cargo tank in large sections, for
instance, pre-fabricated or modular sections.
The single hull vessel may have a center cargo tank with a center longitudinal
bulkhead that divides the center cargo tank into a port center cargo compartment and a
starboard center cargo compartment. The vessel may also have a center cargo tank
15  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
20 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

25  starboard side longitudinal bulkheads. An elevated floor preferably comprised of new



and at | east two spaced apart transverse bul kheads extendi ng between the
port and 25 starboard side |ongitudinal bul kheads. An el evated fl oor
preferably conprised of new 6 bottomplating is installed in at |east one

of the center cargo tanks of the single-hull vessel to forma sealed
conpartment, or second hull separating the center cargo tanks fromthe
first hull. The new bottomplating is préferably attached to and spans the

port and st %gﬁf}[gﬁaetglgg?idsﬁﬂ% g fat oMﬁH@gH??%ogﬁﬁceﬁgﬁfﬁg ReHuil

transverse 5 Vari ous supports an e preferably
added to increase - the strength of the new dded el evated f| oor. and

U r oundi ng ESRRE PR AceAd Bthiticnty sPpte hufieats SR oelsr PRl Bt
installing a hatch.in a topside deck of the vessel to provide access to the
center car gdromhiedirstuds eﬁlélﬂe?’,boﬁﬁ@ Platingispesferably attagheddto snd gpanstths cj ent | y

| arge enough in relation to the center cargo conpartnment to 10 perm't

i nst al | ati oporfand ktarbvand sdeloagiadindldatkhcadd andghe spaded aparsteatsverses and t o
provi de inproved | oadi ng and unl oading of the center cargo tank. In

accordanse wufkhesisP\VAYiofis Qippefts hiEframinpadembe8 AR fréferdtly hdRAthshai@RbEr s  may
be provided to support the elevated floor, and the supports and fram ng

menbers may, | e d i i ] f t |l ating. |1 n another
aspect of |t Hs SEnEAGENRLhYAAR oA Atk shirfuiid BT (U000
structure in the new jpner bottomfor the new hottom pl ating ji.n accordance
with a load to b@r?fﬁté}a@pgﬁ@ﬁﬁ?%&wr CQIBPIISES RS ’g‘éﬂ%g]ﬁﬁb iy oPside ek wfay al so
include the step of configuring a support structure for the spaced apart

transverse ithe wdssed éis provisletageesp &r the gantescaghtzaksl Biethrably.ghgnewdiatehlis bul kheads
in accordance with a load to be transported in the center cargo 20 tank. As

W I be seedihénsivned suffitintly Parg®Bndupatin telati s, thé Eemtddicai@donipanéiehi ©n al | ows
for conversion of single hull vessels into double hull vessels which conply

with mapy permit installation of the new elevated floor in large modular sections and to provide

improved loading and unloading of the center cargo tank.

In accordance with a provision of the method, supports and framing members
may be provided to support the elevated floor, and the supports and framing members
may include longitudinal framing for the bottom plating. In another aspect of the

15 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

20 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



new or soon to be adopted international |aws regarding construction of such
ships. Further objects and teachings of the invention are revealed in the
following detailed 7 description of the preferred enbodi mrent of the
invention and in the followng drawing figures. Brief Description of the
Drawi ngs Figure 1 shows a side elevation view of a single hull vessel of
representative 5 construction before cohversion to double hull using the
principles Qf:sc}ibﬁor%ﬁt‘fn%!ﬁ?efeﬂréﬁ’&ﬁﬁéd?ﬁénﬂ%fgh% RventRIONA iR RO LB WRY &Bwirfk?‘
single hull vessel of Fig. 1; Figure 3 shows a cross-sectional view of the
am dshi ps s?&ﬁliegn of the single hull vessel taken along lines 3-3 of Figure
2; 10 Figure Sshows a perspective of a cross-sectional view of the

am dshi ps ca ar ea of ingle hull vessel taken along lines 4-4 of
Figure 2 af Dgsarption ghthg Irawings o eyat ed f1 oor conprised of new bottom
plating installed in the center cargo tank to forma new seal ed conpart nent
separating the c&igyoe 1 shows hsidoelezatidnnNiéw ofiadingle lmlbhvessaltof sapagsentatidet ai | t he
added supporting structure in the wing tank; and 15 Figure 5 is an alternate
enbodi ment  @bnsEMBNG beoredongérSiohitd Howte Bell usihg HePHiRiples sHRYbeSend

| ongitudinally partitioned center cargo tank. Corresponding reference

nunber s indiirg\ghﬁorgorrespondi ng parts throughout the several views of the
drawi ngs. Detalled Description of the Preferred Enbodi nent 20 Figures 1-3

show a single hull vessel 20, that be converte ..ng the principles of
the present inve:ﬁf%‘?‘ni Sg‘h%s %E’?své?wgg}i’r‘?a?éngz‘?lﬂ'ﬂ}ﬁf’%sﬁgrﬂ%ﬁ‘g'gtructure 22
general ly defining the shape and body of the vessel to which the remaining
structure Figure 3 shows a cross-sectional view of the amidships section of the single

hull vessel taken along lines 3-3 of Figure 2;

10 Figure 4 shows a perspective of a cross-sectional view of the amidships cargo
area of a single hull vessel taken along lines 4-4 of Figure 2 after conversion with an
elevated floor comprised of new bottom plating installed in the center 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

15 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

20 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

25  vessel therebetween. The vessel also typically has a pilot house, accommodations,



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

am dshi ps portion 32 of the 25 vessel therebetween. The vessel also
typically has a pilot house, accompdations, 8 rigging and deck structure.
These structures have been omtted fromjthe drawi ngs for the purposes of
sinplifying the explanation herein. The Yessel 20 shown in Figure 2 is a

typi cal si ngbgingahd dedk sttuatuter Thdsa striveiurea i vtsbhvep wniitedfroin the dedwihdseforessel |
the vessel has a port side wing tank 34 running 5 longitudinally along the

port side Zﬁe%d’g@sM?iif}%@thée§bﬁﬁ£{%rﬂéréﬁ'de wi ng tank 36 running
longitudinally along a starboard side 26 of the vessel. Between the port and

The conter ' oar galk Srveis revAtp XERRE R pRab ARy A R bl Y RO

the vessel in the _am dships. portion of the vessel,. As shown in Figure 2,
the port anamﬁsMéarpeﬁww& the)vgsgelkthe ygssgbhasaportide wiigdank 3¢ gENgnk 38 are
defined by port and starboard bul kheads or sidewalls 40,42 that extend

| ongi t udd naldngitedioally 4lbeg theqwel sidai2# efithe webselpadta stdrboand suleavidg &fnk 36r ansver se
bul kheads 44, 46. The port side |ongitudinal bul khead 40 and the port side

24 of the oHimingdhgin@iRily Abrigh §ti®osrdasRD TR véseéBetwedhtthepbrt ahd ansver se
bul kheads 44,46 typically define the port side wing tank 34. The starboard

wth the  SpRtRiidRineUNSIEK, b AR bAG, SrBlraplhtal E DHEY ki, 2 S0Py
R REAONE LR RN A A Y )
bul kheads 44,46 define the center cargo tank 38. Additionally, the vessel
i s provi dedandshipg pprtipnaafithe vessel dysshawdiimbFigupo?,ithapery and staibohidieiags 50 t hat
are interposed in each of the port and starboard wing tanks and the center
cargo t adk. tahke 34,06 andrenki cehter targo sarkr38eard deéfidedadporOarmsiseadbydrd dulkheads
or sidewalls 40,42 that extend longitudinally along the vessel and spaced apart
forward and aft transverse bulkheads 44,46. The port side longitudinal bulkhead 40
and the port side 24 of the outer hull along with the spaced apart forward and aft
transverse bulkheads 44,46 typically define the port side wing tank 34. The starboard
15  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 thc 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
20 transverse bulkheads S0 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

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



the port and starboard wing tanks 34,36 into separate conpartnents. The

i nternmedi ate transverse bul kheads 50 al so subdivide the center cargo tank 38
into a plurality of cargo conpartnents 52 which are arranged in a

| ongi tudinal line along the 25 centerline of ship. As used herein, sets of

i nternedi ate spaced apart transverse 9 &ulkheads may, in certain

ci rcunst ances, dependi ng upon the vessel”tank arrangenent, include one or
bot h of t hebilikhedmlsanih cithin ciccamstanses, Bepentdmgdpon Theusesselttdrdk t er rs spaced
apart transverse bul kheads should not be limted to any specific transverse

bul kheads | ggadgshent) imdlydesdtROrboth ¢¥ahé forWarf arddt tr&fSekse bBlkhEddIOTHEs, Fi gur es
1-3 show a typical oil tanker which is eligible for conversion wusing the

pri nci pl es I i i i i t other
Pypes "o vt Sttt BESIMuiar IRl FrotbeIRRIEEL AL SR
invention set forth rejn, .inpcluding.OBO type_.vessels. These vessel s may
al so incl udgaggFfSPQPB‘g‘E?‘isgﬂcq;‘?ég@eﬁng Sp cB%fF‘QEé’fthFh"és ssel s may al so have
ot her tank arrangenments. For instance, the 10 vessel may have only forward
and aft $®ransver ddthoughkhigares 1-hshovhe typicad eil tankgr whigch is elagibleifonerdnversion

| ongi t udi nal bul kheads, for exanple, an additional centerline bul khead

(Fig. 5) thatingithe pHripléscoftRaprREent aivgatids ikshiouldb tecadiel thaestherakpescar go
conpartnments. The principles of the invention nay be incorporated into each

of these vegpolsstleladaho RAUnid BinkAht Blidcifles bR iR dRBHSAROHA helclh, f aCt

the principles o I nvention may S a specific 'single éargo
conpartnent .in [-cargo coppartnent vessel . as,. w be evi dent from
the descri ptll?ccgl?fﬁ?gr@bagp? 3g§§elt%el © ‘f—eﬁ‘be&srlé‘a%agﬂb%@u@ SFbJ'[ﬂrEf%q(if%g‘r%’Sisgl-ssecti on
of the am dships portion 32 of a typical single hull vessel. As shown in
Figure 3, tRedpageerThearestsls max alsghpve ofberdanlcarraigepsnts. Foninstange.tdar d wi ng

tanks 34,36. Wb franes 56 are shown in the port and starboard 20 wi ng tanks
34, 36 t 0 suppssel maypkayeamly forerast andtadictrahsh ersgbulikbiéads) orlibe kdsseldsayt et def i ne

additional longitudinal bulkheads, for example, an additional centerline bulkhead
(Fig. 5) that divides the center cargo tank into port and starboard cargo compartments.
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 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

20  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.



the center cargo tank 38. A center |ongitudinal girder 60 and ot her

| ongitudinal framng 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. 10
Figure 4 provides details of the conversion of the single hull vessel into a
doubl e hull vessel using the principleslgf the invention. The converted
single hull of Figuw £pfvidieietails pf Bikebhessionbodicrsaiple Rill Vérgeliifitoant i on where
the center cargo tank 38 is configured for carrying bul k granul ar

materi al s, | Is h t argo
hol d of theaé?ﬂgngﬁﬁ%ﬂqge gg Bﬁ%ép%geggﬁég%?ggﬁ g%%&ggﬁ ?gﬁ?gglﬁ@Kggrry
other material s, ,including |iquids.an ses. To sinplify the discussion
er el .t neF B AMRNE BEared SRR of BT vntita eHk e etBEemto Rk, "o o-
carrying vessel will be described, although the sane princuples may be used
to convert 3®tivronfigureddprcarryinghulk gepnplar majesials, aitheughdbshopld bot  bei ng
considered that the type of 10 cargo has a limting effect on the scope of
t he i nveht i apprediete that tig denteFtapkrcargd, hoddofitid sthghd leillatesst] imaydre cofiverted
installed in the center cargo tank 38. The elevated floor 70 preferably

conprises axpd dorfguted t8lca?® Btheh flateHRARE ﬂilchﬂlﬂ{gt lf[i’cggﬂ’i %fé%%g{sz PINifIDLiRY the

preferably install'ed without pre-assenbly in cargo tank and

db i. St I ' ' | khead
e e AR R RS BB AL RO Pl il R T eee,
plates 72 to pr.ovide a ]| aongitudi nal frgénng systemwhich aligns with the

| ongi t udi naFarFyiRgveselwyidl ke feserbed gglthon fherﬁgmerprinﬁ@\f%éﬁ%be e conyskt and
used along the already existing |ongitudinal bul kheads. Preferably, the
bot t om pl at ethe7 Pessels tpedrgeother tupesadicatge, it nahbeing sensidesask thatgthetypelofext ends
bet ween the port and 20 starboard | ongitudi nal bul kheads to control
def | ect i@n. cdige hasalitifinoefdcoon tHeescopeéfithe invention.
Referring to Figure 4, an added elevated floor 70 is installed in the center
cargo tank 38. The elevated floor 70 preferably comprises a plurality of new
horizontal bottom plates 72 which are preferably installed without pre-assembly in the
center cargo tank and extend between the existing port and starboard longitudinal
15  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
20  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

25  72. Depending on the particular cargo to be transported in the vessel, the center



bottom and the bottom plating are designed in a manner to support the

I ntended cargo to be loaded in the center cargo tank and to increase the
hul | section nodulus. Preferably, two large longitudinal girders 76 are
installed on either side of the center girder 60 to increase the hul
section nodul us and to support the new itton1p|ates 25 72. Depending on the
particular cargo to be transported in t vessel, the center 11 girder 60
may al so be gadereiighinealsa be stremgithehed oextinfired e Lage cermnebbeackets 80 @fe ar e
preferably installed in the corners of the new el evated floor 70 where the

new bott om pRIfGHEY idstalldah thd @rRQs bf R ReM i RARATbor 70 Sieddihe dewbdisheads
40,42 to provide "additional support for the new bottomplates 72. 5 To

accommodat e I | 1] L at . ng: ' .adj acent the
port and st & e%g]rz d'8 ?egﬁ%ﬁfo ?ﬁ%&aﬁﬁgﬁ?g%@%@?‘ﬁ%@ an%lﬁ%é&??gén# It%ﬂ"ed%new bott om

pl at es 72.alge transition point between ghe new bottom plates 72 and the
port and st a94bana) sup OF thei neay bastonkHlatesd240, 42 is preferably formed with a
wat erti ght boundary to prevent |eakage of the cargo in the center tank
cargo hobd into Teecemnmodate grabdpadspadditienadi plating 82 maydednsialiddeatljasenpar t nent
bet ween the center cargo and the outer hull. In the exanple of the

conver si on e puit Aid stdrBodee lorgdtudimabhdkieads, pBi@ndiag $idin thehewibottoneplgies of the
bul kK granular materials to be transported in the center cargo conpartnent

[ ener al | ] i ' I rni i los 0

ot 5 the. 1 T anguafidfol fsinObceBiFife LS bbabATILELT) ad 1€ QUARRE it DO
| ongi tudi nal 15 bul kheads ,ar refera further reinfo d. The transverse
bul theads ipriatudial BBRGARSE B IRl fiied Mt 4 rRreht BRindanog! & (ot
shown) and | ower stools 86 on each bul khead. Brackets (not,  shown) may al so
be used to preyenideakage efitherrargony thegenter tankicageshald into Hhel nemeinger b

| ongi tudi nal bul kheads 40,42 are reinforced by providing horizontal
stringeil8 9@ndtuprosidga sgaled evmp@PnerRibefvarea lthe/centdreatporand vt @iter hull.

In the example 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 cargo
compartment is generally more than the oil previously carried in the vessel’s cargo
hold, the forward and aft transverse bulk heads and the port and starboard longitudinal

15  bulkheads 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

20  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

25  invention, the wing tanks provide access to allow the aforementioned modifications to



20 stringers 90 are provided along the |ongitudi nal bul kheads between
existing transverse web frames 56. To provide additional strengthening for
t he | ongi tudi nal bul kheads 40,42, the transverse web franes 56 may al so be
strengthened, for exanple, by increasing the shear area 94 in the existing
web frane. Because the port and starboarg w ng tanks are generally not
altered in the conversion under the pri& I ples of this 25 invention, the

wi ng tanks preqorcmdatabesd bolkhbddsw Dépendingrupon thid arengemonti dfithatankania t o 12
the port and starboard bul kheads. Dependi ng upon the arrangenment of the

tanks in tBR weswsahe intdtetiRtehaRUERE BulkheHas ¥ed/oLtHRekRARRI 0GR al t he
centerline longitudinal bulkhead (if present) may also be reinforced in a

simlar mn?ﬁ%‘ﬁeﬁ@fﬁéﬁ%ﬁ%’ A% Bé)fetir%fgf&gdzﬁ gg%%%&&&gi t udi nal bul kheads

may be repa or relnforced as necessary dependi ng upon their

structural integrjty. For. instance, a |1, sgrycture be erected al ong
si de a | ongit udi ﬁi}F \rl’Eﬁﬁf‘ﬁﬂ%Hoq‘ﬁn Sta@’ﬁé@%?&‘“@é‘?a@gu%ﬁ#&&gﬁb}?ﬁ 1epyredyr m a new
interior barrier for the center cargo conpartment. In this arrangenment, the
el evat ed5f | eeplacgd edraimfoyced)as oeressasy gmendmwonéh@mtwtutaﬂ integrityudionr e, and
the watertight boundary may be formed between the wall 10 structure and the

el evat ed fl msanaech wall stilrturp hes besdreédigl alon@sitieldilsrgitublinakidiRbeadAg ashown i n
Figure 4, a hatch 100 and hatch cover (not shown) is preferably installed

in a topsi dgyéé‘ﬁ?é‘ca} @ccgﬁ t en{ §6 fftin ¢ forg%‘}di{%aﬁ'fe??&sthfteeﬁtgxecfa?%t er cargo

tank 38 and/or cargo rtnment. Prefer y, a plurality o tches and
hatch covers are, install.ed in the deck of the ship to oyi de access to the
center car gﬁOIE‘BWQFI?[rTg%hES EANESHTRE ﬂ?oeli?vﬁtegctjg(??f &8?@%“%652{?“# ﬁ%&‘ﬁr‘\e}@f pl es of
the invention. As is known in the art t he hatch cqvers nmay al so conprise

t wo- pi ece h&testedvlkstmictureangd she watsrtight boungdaryemay be farmed betieecadieawglli n t he

deck dependi ng upon the type of cargo to be transported in a cargo
conpart i@nt stri¢tercraad tiveslevatgd Adaandmof thepeetxostieg lengitudmabbwkisaidf i ¢ car go

As shown in Figure 4, a hatch 100 and hatch cover (not shown) is preferably
installed in a topside deck 102 of the vessel to provide access to the center cargo tank
38 and/or cargo compartment. Preferably, a plurality of hatches and hatch covers are
installed in the deck of the ship to provide access to the center cargo compartments

15 converted in accordance with the principles of the invention. 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.

20 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

25  extend transversely across the underside of the deck and form a transverse girder



conpartment converted in accordance with the principles of the invention. 20
In order to maintain or increase the hull section nodulus of the single-hull
vessel, continuous hatch coam ngs 104 and insert plates nay be forned

adj acent the hatches. Preferably, the hatch coam ngs have a dependi ng
portion that extends downward through tlﬁe hatch to provide additional
structural steel for reinforcenent of the deck and the coam ngs. The
dependi ng pobelomothe dedk. t Fiee deptuding pantiiongsf theha2b cearhimgsl niayaxtondr sel y acr 0oss

t he underside of the deck and forma transverse girder 13 bel ow the deck.

The dependi NéhgRAlinklPy gcrdds thd Endedéigd ofhe Ak Egsnd BYmXNbAFIELdidD BEEsABHRR! | Y
across the underside of the deck and forma |ongitudinal girder below the

deck. The hatc ri . i such as
Ton ore f Asgeelr nehalh iy aloq e R ahd I orBldht By Sl Huciibe” T 20
be difficult to 5 cqnpl et.el nl rr ve. The deck and side stringer

i ates nmy BE BAMGOUNAPE if et 5y ol abe T DaAp vorld 20 Perad 264 b ifiit Goun: es
around the hatch and by the addition of strips around the hatch. Al this
addi ti onal lspmpletaly unigad or mypvee dihe deckeandside winiged plates anbe pastially ar

addi tional bracing and strengthening may be added as determ ned by the use,

cargo, choi géinforcedah®iph ki, addittbnasfieermast deubles a6eaT tiahareh\whd by 18 giditibn
practices in ship building as known in the art and is not considered to be

limting t SRR e A Fere i.Shi elp Lheany, in the
center car ggffhgﬁﬁ pr egiﬂ%{}jlsal%}' u@ggﬁ%s tl_ngTB{ref‘Sv %ﬁtsag?ﬁgﬁﬁ%gtaxfggn car go
conver t ed i AEEHRObPRERSBOALR BNt PareBY sSrrslbenine el he adBu ey
bottom The existi ng cargo punps will generally have sufficient capacity to
be used as &ctsrmied hydhewss; ¢argss shaiee phmatarialsnand ethemyisggraceprdangeyith ¢ he

conversion set forth herein will generally not increase electrical |oads or
el ectri ¢l geonédpriticas in ship building as known in the art and is not considered to be limiting

to the scope of the invention.

The existing piping, if any, in the center cargo tank previously used for the
movement of oil between cargo compartments and the loading and unloading of oil
from the vessel may be converted into a bilge pumping system (not shown) for the

15 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.

20 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

25  each compartment. A hatch cover may be provided for the hatch of the port cargo



requi renments for the vessel. The piping systens enployed in the port and
starboard w ng tanks nay generally be left as is for water ball ast

pur poses. 20 Figure 5 shows an alternate enbodi nent of the conversion of the
single hull vessel of Figure 4 where the center cargo tank 38 is
partitioned by a centerline |ongitudinal bul khead 110 extending al ong the
center line of the vessel to form port 14nd starboard cargo conpartnents
112, 114. Theomipatri&it bodh Bécdng hatéB cavé hasbeplotilied for tREBRCR bf tHeatdibddrd and
starboard cargo conpartnents to formthe new el evated floor in 25 each
conpart ment

e | i t cargo
14 comart%ﬁggﬁg%&%b%gﬁ%atc g@gi{/ﬂérg%ﬂ%? Cghg@geﬁdﬁggn@{)?éﬁgwﬂ;tch of
the star boaéd @ar(%g C&%}%rt nt. In thki S _arrangement, a one-pi ece hatch
cover may bROHIdRGPHAD RAtCAT 89 SFPMPAHE M ar boar d cargo conpartments. As
shown in Figures 4 and 5, the port and starboard wing tanks 34,36 and the 5
spaced apart trafsshewe imbigures 4and=othe noniangd;stasbeasd wirgiaake¥hde and thsor 70
forman internal space around the center cargo tank 38 which protects the
cent er cir gspdcadiiparntrarishersebwlkhedds §0 alungrwitiuthe new epevaeidriioe @0 fdmeaboundar y
created around the center cargo tank 38 by the new bottom plates 72 and the

exi sting Spaf&HaaRacd arbhR Y SEREr Qi K NARES wilcRdtdcRand Btterafb Stk hpar d

| ongi t udi nal bul kheads 40, 42 prevent |eakage 10 fromthe center cargo tank

in the even{, th ter. hul.l.is penetr . endi ng. upo t he arrangenent
of the car gl st Bubis epfFREL SR una SR B e SR (8 P ne
center tank praqvides an additional_|ayer of, glgﬁ?.t ectjon for individual cargo
conpar t ment §nkA8$ by the e pattempiaies 72 anskthe gistng spered ARILANSYEShe pri nci pl es

of the invention 15 set forth herein, the hatches in the deck of the
convert ed vbskbéads®P and ke port @ldatirbedrd longindmakbulkhdads A@H2prevent leakdge car go
conpartnent. First, to facilitate conversion, the

10 from the center cargo tank in the event the outer hull is penetrated. Depending upon

the arrangement of the cargo compartments 52 in the vessel, the new bottom plating
in the center tank provides an additional layer of protection for individual cargo
compartments.
As an indirect benefit of the conversion using the principles of the invention
15  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
20 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

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



relatively larger hatch size permts the elevated floor to be installed in
the center cargo conpartnent, if not as a conplete unit, then in |arge

sem -finished or nodul ar sections. This reduces conversion tinme by allow ng
| arge sections of the elevated 20 floor to be pre-fabricated and staged for
expeditious installation once the required openings are nmade in the deck.
The relatively larger hatch size in rel ésl on to the center cargo conpart nent
al so provi desnwantiacy gateygerane ftted weth prgralr aml positemied) mertiofl]hatiovh dlse dango
traditional bulk carrying vessels in that the relatively larger hatch size

provi des i npsMpatn@iC asGadifiohdl HulbcaFiroves IR Wid WRith of @ halchi icd. emd | oadi ng
and unl oadi ng of the bulk cargo with a 15 conventional gantry crane fitted

Wth a gr abdgﬁlﬁgﬂﬁ%f&ﬁé’ﬁh‘%& h3ht Fﬁ‘%"%’ﬁg ﬁ%&\éﬁ?tggﬁh{ﬂ%sgﬂa’{sgﬁm?sﬁaﬁ%ﬂhml .

traditional carrying vessels he

di mension of, the hatch.in.th ransver.se.direction of the vessel, is nuch
i =er 1t hathe REngoRaE e b Bl dibe AR RIS G ioNas e VI n T ecti on of
the vessel. In many 5 designs, the ratio is less than fifty percent. In a
traditi ohal dehigns, thenatie isdessdhan fifiy percerdsilmya treditionali sbip ¢onsimecsions hiensur e
there is sufficient space on the deck of the vessel for placing the hatch
cover bet wedssigiheriteAds 15 uzed o agurittere iesidTicientdpaédien thesleek ofdhe Ressalcfoessi ng
the cargo conpartnent. The design criterion also ensures that there is

sufficient ﬁa(«,gl UHE Rdtcl® E@‘\fé:r bhtvebh hedREdty co%ﬂﬁiné ﬁﬁgﬁtlhﬁ Widb iof eNessid Wi'l%l{i ;Jr al

integrity f e 10 vessel. As the loading o cargo is normal ly

carried out by conyeyor belts or anes. wi th grabs which .dr t he bul k
cargo verti ) epsgng ega{g?ecoggaraétgle B;’R’fr emc,nter aq?oe?rgﬁeegmlﬁ'%ﬁ%sl hat ch on
a traditional bul k cargo vessel reduces access.to the cargo, cqonpartnent.
Speci fi cal | yufficisat steictiralsteshan theslsek, iélt}@ssgfft%emﬁ@uﬁmabmt%w fordhe 15 t he
cargo corrpartmelnt I s reduced by the deck, which often extends over and

10 wvessel.

As the loading of bulk cargo is normally carried out by conveyor belts or
cranes with grabs which drop the bulk cargo vertically into the cargo compartment,
the relatively small hatch on a traditional bulk cargo vessel reduces access to the
cargo compartment. Specifically, the loading equipment's access to the outer parts of

15 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

20  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

25  requires an additional preliminary unloading operation to move the bulk materials to



over hangs the cargo conpartnent. Consequently, the | oading of bulk materials
into the cargo conpartnent often requires a secondary operation of trinmmng
to ensure the bulk materials are evenly distributed throughout the cargo
conpartment. Likew se, the relatively small hatch in traditional bul k cargo
vessel s al so 20 hinders the unl oadi ng oigration. Normal Iy, unloading is
carried out by a gantry crane wth a |large grab which is |owered into the
car go conpadr #remnin thd bargo campartmeht thatioad be iatcesses] veptvcaliy ibly théiciaheaid thesver se
direction of the vessel in the cargo conpartnment as the deck overhang often
limts acceggpto the outer parts of the cargo conpartnent. Consequently,
the unl oadihg of bulk materials into the cargo conpartnent often 25 requires

an additional prelim ! I NQ. oner-at i 0 V. e Jmaterials to
16 an area int e"{cgzéllra%éé/ecvg@pglr%& ﬁ@%{p?{%hoﬁecﬁgerggng%g}é@ n%lrl%&l lgg#"i y by the
crane and the rab. In accordance with the pripciples of the ipvention, the
hat ch i nst aqiqCIéd)%thﬁ qopxertesbaingle uﬁ Kesselmaehaveh latiyely langer sigeugglatigh{o have a
relatively larger size inrelation to 5 the cargo conpartnment because a
| ar ge anbuntheshrgetcompanmanht because adhrgeahouskofstmctunaltsteel alecakly exists intlee wi ng
tanks which as stated before remain as is. The pre-conversion structural

integrity ofedkliferthe whg inRSHVBEhN stdfR] bfbrereriiniad il €THe pradcoheersight or ed or
i ncreased using the principles described above with respect to the

installatio ] %,' r : [ t he doubl e
cornering, %&h&ﬁ%eg@@{&?ﬁ%%%@elgg% ‘thlg%ﬁto} ?%le rlérlllgvgfegrg& llrer%)gsi on of
the hatch. The deck.space .pr.ovi ded .above the w ng tanks al rovi des
SUFfi i ent ECEERSHCSin BE BriBeiples foyorbehabavk vt FSSRFCAICBE dnsiaffation ol the, oo
conpartnment. Consequently, the size of the hatch, and specifically, the
rel ative trhatelveoamingy andrinsests, ay1d if neededs thi daahle pernering, eis cwithaus theeresd dance

with the present invention, a nethod is also provided for
10  to limit the transverse dimension of the hatch. The deck space provided above the

wing tanks also provides sufficient area for placement of the hatch during access to
the cargo compartment. Consequently, the size of the hatch, and specifically, the
relative transverse dimension of the hatch may be increased.
In accordance with the present invention, a method is also provided for

15  converting a single hull vessel 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



15 converting a single hull vessel into a double hull vessel. In accordance
with this nethod, the single hull vessel 20 is provided with an outer hul
22 surrounding the center cargo tank 38 forned in an interior of the vessel
wherein the center cargo tank is spaced fromthe outer hull by an existing
port side |ongitudinal bulkhead 40 and the existing starboard side

| ongi tudi nal bul khead 42 and exi sting spaced-apart transverse 20 bul kheads
50 ext endi ngtafiwandeside longitedinal thuldiepdsrandsheiexistingsspagadeapart trapsydrseidi nal

bul kheads. The existing port side |ongitudinal bul khead 40 and an existing
starboard bulltheddsnghe nelwibattoinpl dtirpaste ferabhy ek tends Hetwignsip 3pa-thp axisting
transverse bul kheads 50 may define the respective existing port and

starboard \gN'gaﬂ ah@ SafboaRBWing s, miggmfwaapgaﬁac lea saag%é Bfr%idi hefetd. he

center car tank 38 to formthe new el evated fl oor . The 25 bottom
plating is gttached..such as..b di for . ex I to the, existi port
Prd 177 st aPuRERiEDt hEtRSRE e et iorbe B R BedierSofad BRI REME AR e
transverse bul kheads. The new bottom pl ating preferably extends between or
spans the eRPYboHeM Diging and $ach of the sxigting snpcedramast transyerse bplkbeads apd ¢he
attached such as by welding thereto. A watertight boundary is thus

pref er abl y egistiegiporhandstarbeartidongitadgml bulkkeddstossatewalls Thaoreateltoghtom pl at i ng
and each of the existing spaced-apart transverse bul kheads and the existing

port and st %bmﬁiyd{)ﬂeemé ledRagRatorh ekt Re Sargh tarik! ifl @NEdVesit thElbRtepRUR OF 2Nt

boundary prevents | eakage fromthe center cargo tank in the event the outer

vater i ght - BSUEa Py RE AR SRIGAY RN A oo RGY BRI RR BT RO C 1
deck 102 of ;the vessel to provide access to the center cargo tank 38

dependi ng uﬁ&ﬁck?kai ntended cargo to be stored therein. Preferably, the
step of providing a hatch includes sizing the hatch sufficiently |arge

enough 18 rel ati dnhateh 1({bmey he installed gothealerk 1Q2 pltheivessektogaovide dedesy to
sections of the
the center cargo tank 38 depending upon the intended cargo to be stored therein.
Preferably, the step of providing a hatch includes sizing the hatch sufficiently large
enough in relation to the center cargo tank to permit large, modular sections of the
elevated floor to be moved through the deck and the hatch into the center cargo tank.
15  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
20  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

25  center cargo tank above the new bottom plating 72. The plating 82 may be used to



el evated floor to be noved through the deck and the hatch into the center
cargo tank. 15 The step of providing a hatch may al so i nclude sizing the
hat ch sufficiently large enough in relation to the center cargo tank to
permt access to substantially all areas of the center cargo tank by a
crane positioned above the center car 9o, ank. Preferably, the nmethod
further conprises pre-fabricating | arge ‘Sections of the elevated floor and
novi ng t he kani@ece the ngitbdingldiuticheadcini thersendér datge tehleordargb Edmparthdntoaigh t he
hatch 20 before installation. Additionally, the method further conprises

provi di ng |QII'«S!&WMdécﬂfgrale@ﬁﬂsrlBrﬁ@ﬂoédﬁ%}hﬁiﬁrﬂ@ﬁdﬂﬁﬁéfd%ﬁg@ﬂé‘reﬂ'tl@é&éﬁh?d floor to
increase the hull section nmodulus o e vessel. The step of providing

ft
| ongi tudi nal fram. e i i .di port and
starboard side I(T)?nlg?(f%gleﬁa %é}?/erczlzlr%srs%){?%&%g%m?%%t@%?ﬁ%ﬁiﬁe%fﬂ’?he center
cargo tank pmay be fitted wth platin 2 al ong a_ |l ovwer I er of the 25
center car gb‘“é&ﬂ‘kn &’Hi}%@eﬁmé’ I}?éﬁp'f%ﬂlgﬂﬁ‘fﬂt g}iel fitgngth. Or%ég‘-%ﬁ‘af? gﬁé‘eg’f“ﬁhy be
used to 18 reinforce the |ongitudinal bul kheads in the center cargo tank or
car go cobpaBepause ﬂtedﬁngltMNwiaé)ewmtbelghb’ﬁlaﬂfmfdbe canverted vésselts Infg, isgad
unl oadi ng of cargo stored therein. It is foreseen that the conversion in

accordance wheh thidwessyl is@inBigScadgo inte cémdtaaiit, e Rtighe gfdHical m¥kmbers on
adversely affect the strength or fatigue life of the vessel. 5 Because the

wing tanks d *es&?’s%f&g%ﬂ ‘BUgﬁ'l%jé!cth@L:(f)r%lﬁlfes&b@loﬁ@@%ﬁ&tﬁﬂ?%ﬁ@?ﬁlc%ugo.l ipg ?xe i.e.

when the vessel 1s carrying cargo In the center tan ati gue o
critical nmenbers on .the.vessel..s sides wl e subj.ect ressive | oads
When | oaded ks BRVISYS T A el GoEercite b ko e ARe sl TR B anker ¢ ho
wi ng tanks were_ al Wa%z full. Thus, the outer hull of the vessel on its port
and st ar boaoutes haid of thervessslion #e port and; stadboard sidagavera subieqt é straspiepds.ar e of t en
nore critical on the vessel's fatigue life. Thus, with the conversion under
t he pri n8i plSasssibadsere bfteremoreeritioal o thetvesset s €itigue lific Tiasselthshd ati gue life
may i nprove as an ore carrier.

conversion under the principles of the invention set forth herein, the vessel’s fatigue

life may improve as an ore carrier.

Much of the work methods and practices contemplated to be used in the
conversion is known in the art. Cuts made in the deck may be made using
15 conventional techniques 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

20  inaccordance 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

25  without departing from the scope of the invention, it is intended that all matter



Much of the work methods and practices contenplated to be used in the
conversion is known in the art. Cuts nade in the deck may be nade using 15
conventional techniques already known in the art. Simlar techni ques of
cutting and welding nay be enployed 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 equid nt is also known in the art, as

exenpl i fi edchptainB@irfithe ab&rldelériftiontd?@héWh & the abcomBing i i 8wings kil Bbove.

Many of the brackets and plating used to formthe structures 20 in

accor dance Yﬂt%ﬂﬁre{tﬁieascigﬂé’t&rﬁgk 9hd H@tlym Bty pﬁﬁfir?é%ngét £ &%gﬂ{ bne 61131% for use

in the vesse ereby reducing lost"tine Tn use of the vessel. oi ces for

material s and . si zj f t botto | ati n dded. s or Juctures,

Orr der o, - andestins o1 B clivatsd Foot ey B e hrsei bl oy okl sl SRS p
various changes coul d be made in the above constructions and nethods 25
wi t hout depaangp tanks posamenef the synpoding stmictune attachedhto ¢ne argnarpbetriomdlatesat al |
matter 19 contained in the above description or shown in the acconpanyi ng
dr awi ngs5 shat theligdividohlesoptoat pldted snaly|bebBdught to/the @aggonaik and iadividvalty t i ng
sense. For exanmple, one or nore sections of the elevated floor may be

pr e- assenbl e el Aepbihg Bﬂlthéﬁfeé&*dméﬁitﬂﬂ £l %‘ggf.ﬁu&ﬁerf ifi@Hailfle P Of

t he supporting structure attached to one or tomplates, 5 or the

i ndi vi dual bottom pl at may be. br oughtt he rgo tank and . ndividually
hatal | eq. ABMURATRYRsA Tone SeREe e i el iReYBis B Bkeindne
facilities available to handle prefornmed floor assenblies, etc. The bottom
pl ates are ShesitlyarecisagHar inghaps, althqughathes shanes mayrbetoapeniently wsedghhert her
shapes may be conveniently used. The bottom plates are shown to be arranged
or t hogonal | pottomIplates dre shawg ® becarkangbdibrtivdgoaallyl Yithin tha garge sk, buteother
contenplated as well, such as for exanple diagonally. Al though many

s ugrtg) est 19NS afthfgenitnts € doftEnBiatedf R weD §dhf dsFo PEGELH16 BabbrdllyalAlfHeRpR T t
nenpers,

many suggestions are included herein for specific added structural support members,
this is considered by and large to be a matter of design choice, depending on the
original vessel design, intended use, intended cargo, etc. The invention therefore shall
be limited solely by the scope of the claims set forth below and their legal equivalents.

15



this is considered by and large to be a matter of design choice, depending
on the original vessel design, intended use, intended cargo, etc. The

i nvention therefore shall be limted solely by the scope of the clainms set
forth below and their legal equivalenbg. 15 20 Wiat Is Cainmed Is: 1. A
vessel converted froma single outer hull construction with a spanning,
single elevation, pre-located, topside deck into a double hull construction
wi thout alteration of the single outer hull and maintaining the topside
deck at a\ﬁﬁﬂ%&émlﬁ%Fﬁat'on said single hull vessel having a central cargo
tank fl an I de by port and starboard wi ng tanks, said centra
cargo tank being defined by pre-located port and pre-located starboard
sidewal | s and pre-located fore and aft transverse bul kheads, and an added
el evat ed ft oor A Yesselicanvested fxam @ singls quignihull gansirustian it PABHAZ. conpri sing a
plurality of, t ewal I s and
bul kheads Sgl egé‘lgﬁﬁh ﬁ!r@tlc?c%t 3 {églllaggea(% @0 ‘ﬂ?‘m @({hgtrhalogi plrﬂ?ad ocat ed

bul kheads attaaudeéﬂ“me ngIePUuaerslﬁullchnduﬁaemtaimiﬁgl thatgRieeldcl agsingloeent separating
the central cargo tank. fromthe outer hull, said spanning, el evated fl oor
bei ng of §lfﬁ§tﬂoahﬁala|smgleahl%h Ye§ped having g sential cangy t%‘lkb@‘t"éfﬁ@ PaFithersided el to

sai d Spa”yoﬂ 9&%0%‘:1(@%?‘%1‘3&{ said &{tx%i‘&dr@{;] azﬁktbgﬁm RANE ﬂ%cglg@ﬁe@ w dth of

the centr cargo ta one enlng I'n said

pr e- | ocat @drttand predivcated ktatHoasbdidewalB28é bré-ldcfted Yord andaf @agsvetsesai d centr al
cargo tank, said hatch opening having a peripheral edge spaced away from
and i nboabulkbgadsnandneadded slewgied Sper insaidcenit)saree tavk, saidelevatediflogsi d centr al

car go ta”‘éf@gn&[lé‘ ﬁﬁhﬁ’tﬂ%ﬁﬁorﬁﬁ:‘?ﬂés“a&ta tﬁ%h&l {)tﬁglse{n‘?ieta‘i’l?ciide& ﬁ‘%p d tural

substantia aPsi ngte eleva egradati on
i nt egrity bafkhsalsdnd epeiniley B&tpre-located s1dewalls and said pre-located bulkheads to

define within said outer hull a sealed compartment separating the central cargo tank

from the outer hull, said spanning elevated floor being of substantially a single
elevation and substantially parallel to said spanning topside deck and substantially the
same width as a width of the central cargo tank, and

at least one hatch opening formed in said pre-located topside deck of said
vessel to provide access to said central cargo tank, said hatch opening having a
peripheral edge spaced away from and inboard of the pre-located port and starboard
sidewalls of said central cargo tank so that said hatch opening and said topside deck
remain substantially at a single elevation with minimal degradation of structural

integrity of said topside deck.

2. The vessel of claim 1 further comprising added support members for
supporting the elevated floor above the outer hull, added support members for
supporting said wing tank internal longitudinal bulkheads, and wherein said central
cargo tank includes a longitudinal bulkhead extending along a length thereof to form a
plurality of central cargo tanks, at least one of said central cargo tanks having said

elevated floor.

3. The vessel of claim 1 further comprising a plurality of more than 2 transverse
bulkheads, said transverse bulkheads thereby forming a plurality of central cargo

tanks, each of said central cargo tanks having an associated elevated floor, each of



2. The vessel of claim11 further conprising added support nenbers for
supporting the elevated fl oor above the outer hull, added support nenbers
for supporting said wing tank internal |ongitudinal bul kheads, and wherein
said central cargo tank includes a I?@gitudinal bul khead extendi ng al ong a
|l ength thereof to forma plurality of central cargo tanks, at |east one of
said central cargo tanks having said elevated floor. 3. The vessel of claim
1 further conprising a plurality of nore than 2 transverse bul kheads, said

transverse,: : 1 i t anks,
each of sg?g%kgﬁgggﬁo%ﬂ$%§9¥g%ﬁgnh§@9ﬁgﬁgﬁ£gg@%%fg%%%ggkggngﬁk??%%r, each
of 21 saitdthelskleaialisladd ndkiseads rand ivdiergn sadhl af saidielevated flootd comprises es at t ached
to each other, and to the sidewal|s and bul kheads, and wherein each of said
el evat ed @B@%%pewnsb@gs for shpPATiEIGF3EH P %ﬁ@@a@ﬂ@m%ﬁ%ﬂﬁwreach of the
el evated fl,qors above the outer hull. 4. A nmethod for converting a vessel
froma single outer hull construction with a spanning, single elevation,
pre-l ocated, topside deck into a double hull construction wthout

alteration of the single outer hull d mai.ntainin he topsi de deck at a

si ngl e elqevat MF&QQ&%F onyeag ﬁdﬁ?seege@@ Sipgle PHgT gUIL%SF%Ftl%W%at ank

fl anked o j . Si . t . oard w ng

t anks, saigg cﬁeﬁélggegﬁ?‘g{go?’ ﬁgl Cgﬁﬁ’g]%gﬂggﬁé%ﬁﬂ yao%cﬁly_li chgcglgﬁ%%h% and

pre- | ocat edtheuealteeation fitltesiaglb surntull atdmainthisihp thd topside deckeat idgheads, t he
met hod conFrising,addin%ggn el evated floor in said central cargo tank, said
el evat ed rleyations s §ingl l%Fsgrﬁéawaéatcs@raéica@mrﬂ%ﬂ@#adgaieahﬁr fehyocat ed

bul Khoads h1leieh By hd PresBbsle® Yhfoalthng s ARIPALENER vegRar ot [ ng the

central car he out er spanni ng vat e oor being
of subst definal Byypra-lsiangl goredeivat lcoateasthrbodid sidatvalid dnd foes ald et to sai d
spanni ng ttroagésxje(rjs% b?lﬁ(%léads, the method comprising adding an elevated floor in said central

cargo tank, said elevated floor spanning said pre-located sidewalls and said pre-

located bulkheads to define with said outer hull a sealed compartment separating the

central cargo tank from the outer hull, said spanning elevated floor being of

substantially a single elevation and substantially parallel to said spanning topside deck

and substantially the same width as a width of the central cargo tank; and

forming at least one hatch opening in said pre-located topside deck of said

vessel, said hatch opening providing access to said central cargo tank, said hatch

opening having a peripheral edge spaced away from and inboard of the port and

starboard sidewalls of said central cargo tank so that said hatch opening and said

topside deck remain substantially at a single elevation with minimal degradation of

structural integrity of said topside deck.

5. The method of claim 4 further comprising adding support members for
supporting said elevated floor above the outer hull and wherein the step of adding an
elevated floor includes installing a plurality of bottom plates that span the sidewalls
and attaching adjacent bottom plates to span the bulkheads.

6. A vessel created by the method of claim 4.

7. The vessel of claim 1 wherein said hatch is dimensioned in a manner to allow



and substantially the same width as a width of the central cargo tank; and
formng at | east one hatch opening in said pre-located topside deck of said
vessel, said hatch opening providing access to said central cargo tank, said
hatch opening having a peripheral edgg spaced away from and inboard of the
port and starboard sidewalls of said central cargo tank so that said hatch
opening and said topside deck remain substantially at a single elevation
wi th mnimal degradation of structural integrity of said topside deck. 5.
The net ho cl alm. 4 r sl i or

supporti ng)r%?rgéag%de%/%%‘g%rs% O(E)nrscogg%véég‘%a}q% %@ggﬁg%%%%o%gg glfl%m he step of
addi ng an wighehaglechtéd fodsr is ttalidé n theskdtdlicagoaank ahdab iallywef crinet t om pl at es
that span the sidewalls  and attaching ad&gcent bottom pl ates to _span the
bul kheads .Pogitioned ghoye thechaicly tedicesps suhstantialhnell areacotthecentray cargadankessel  of
claim1 wherein said hatch is dinensioned in a manner to allow 22
prefabricated nodul ar sections of the elevated floor to be passed through
the hatch when the elevated floor is installed in the central cargo tank
and to allow a crane positioned above the hatch to access substantially al
areas of the central cargo tank.





