VARI ABLE- DRAFT VESSEL CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001]
This application clainms the benefit of U S. Provisional Patent
Application No. 5 60/426,070, filed Novenber 12, 2002, titled

Mul ti-M ssion-Type Ship and Rel ated Concepts, of Terrence W Schm dt et
al.; and clainms the benefit of U S. Provisional Patent Application No.
- 60/ 502,625, filed Septenber 15, 2003, titled Variable Depth/Variabl e
Draft Catamaran (VDD CAT), of Terrance W Schmidt et al., and are

i ncorporated by reference herein in their entirety including all

appendi ces thereto for all pyRRIABLIY %, THE | NVENTI ON

[ 0002] The present invention relates to vessels. Mre particularly, the
present invention relates to a vessel having a variable draft, such that
the vessel may be configured to operate in shallow waters and in deep
wat ers. 15 [00031 Ves<HRHOBSHREFHRENCES ad! REDAHEID,/ABBBICMEE)I@&ed for
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ot her bodies of shallow water. Shallowdraft vessels are also designed
to maxjgm ze payload carrying capacity and to provide for sinplified
on-loading 25 and off-loading of cargo. Exanples of shallowdraft

vessel s include | anding craﬂAGﬁGRQUME@RIH@WTMi ng craft utility

(LCU) that |b| ous tar ces to transport
St prreme G ¢ ShEBreFRE i Bt B BB Rsslhs Nrabrcpls s,k Sré 3B g on
Shal | ow drﬁeieﬁes"t@%%!;s%l anm%czﬁ Ariﬁbtead/rgﬂrs%bmuavﬁiewekgegﬁla%%%anﬁsﬁhé%@(ﬁfeﬁtgyﬁ
in part to large beamto length ratios, |arge wetted surfaces bl unt
wat er cont shetlowSyatdrs 36 intdeepoaters. st i cs provide for the generation of

| arge anobunts of resistance, such as turbul ence and/or Kelvin wake, and

hi gh power [goesjui vessenhgls hASE Ridlliogllly. besh abdi @wddbaddecfie 38&Y, Such as for use in
shallow waters or in deep waters. Different hull designs provide for optimal operating
charactenistics for different uses. Shallow-draft vessels, for example, often have hulls that are
relatively “flat” to maximize displacement and minimize draft, whereas deep-draft vessels
often have v-shaped hulls that provide deep draft for desired seakeeping (e.g., good

20  seakeeping providing low undesired motion, such as vertical motion or rocking).

[0004] More specifically, shallow-draft vessels are often designed with flat bottom hulls to
provide the ability to navigate in relatively shallow waters, such as in shallow-water harbors,
along rivers, along shorelines and in other bodies of shallow water. Shallow-draft vessels are
also designed to maximize payload carrying capacity and to provide for simplified on-loading
25  and off-loading of cargo. Examples of shallow-draft vessels include landing craft
mechanized (LCM) and landing craft utility (LCU) that are often used by amphibious

military forces to transport equipment and troops from sea to beachheads and/or to piers.

[0005] Shallow-draft vessels typically have relatively high water resistance due in part to
large beam to length ratios, large wetted surfaces, and blunt water contact. Such
30  charactenstics provide for the generation of large amounts of resistance, such as turbulence

and/or Kelvin wake, and high power requirements. Accordingly, shallow-draft vessels



and/ or Kel vin wake, and high power requirenments. Accordingly,

shal l ow-draft vessels typically have poor seakeeping, poor ride, and
poor handling characteristics. Due to these and other operational
characteristics, shallowdraft vessels typically are not suited for use
in deep water. 5 [0006] Alternatively, deep-draft vessels are often
designed with v-hulls having relatively |ow beamto length ratios to
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20 BRIEF SUMMARY OF THE INVENTION
[0009] The present invention provides a vessel. More particularly, the present invention
provides a vessel baving a variable draft, such that the vessel may be configured to operate in

shallow waters and in deep waters.

[0010] According to one embodiment of the present mmvention, a variable-draft vessel is

25  provided that includes a center hull; a first side hull coupled to a first side of the center hull; a
second side hull coupled to a second side of the center hull; and at least one cross support
coupling the first and second side hulls, wherein the center hull is configured to be vertically
transiated with respect to the first and second side hulls. According to a specific
embodiment, the vessel further includes hifting mechanism configured to vertically translate

30  the center hull with respect to the first and second side hulls. The lifling mechanism may
include a plurality of hydraulic actuators coupled between the center hull and the first and

second side hulls.



second side hulls. 2 [00111 According to another enbodi ment of the
present invention, a variable-draft vessel is provided that includes a
center hull that includes a first plurality of ballast tanks; a first

side hull coupled to a first side of the center hull, the first side
“hull -including a second plurality of ballast tanks; a second side hull
- coupled to a second side of the center hull, the second side 5 hull
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mor e par t dekingmgde), three hulls having water contact (e.g., a shallow-draft mode), and a center
20 hul relatively deep or submerged (e.g., a recovery mode). The above forms provide for
variable seakeeping and fuel efficiency and may be selected for deep-water operation or
shallow-water operation. The vessel may be transitioned from deep-water use to shallow-
water use so that the vessel may be operated with a desired seakeeping (e.g., good seakeeping
providing low undesired motion, such as vertical motion or rocking) in deep waters and high
25  seastates and transitioned for use in shallow harbors, such as for pier docking, for landing on
a beach, and for recovery of cargo and peopie afloat, for example, in the oceans or in seas.
Depending upon the specific embodiment, there can be one or more of these benefits. These

and other benefits can be found throughout the present specification and more particularly

below.

30 [0014) A further understanding of the nature and advantages of the present invention may

be realized by reference to the remaining portions of the specification and the drawings.



bel ow. 30 [0014[ A further understanding of the nature and advantages of
the present invention may be realized by reference to the remaining
portions of the specification and the draw ngs. 3 BRI EF DESCRI PTI ON OF
THE DRAW NGS [0015] FIG 1 is a sinplified diagramof a vessel according
to an enbodi ment of the present invention; [0016] FIG 2 is a sinplified
di agram of the center hull of a vessel at a height that matches 5 a pier

hei ght; [0017] FIG 3 is gﬁﬁg@sﬁlﬁﬁrrﬁﬁﬁgj@ﬁ{?f? Q\{ er hull of a
1a e thre

vessel lowered to a position such each o e hulls is in the
wat er; [ 0Qa®iS) FITEG. 4 id ssimpdiifingd diaft ol oBadesstlencatling tves eaibodimers bbike t he
center hull disposed relatively deep in the water such that side hulls
are |ifted "SGR BYSOHAR wat er; 10 [0019] FIGS. 5A and 5B are sinplified end
views of a vessel showi ng the center hull in relatively |ow and high '
posi ti ons,[007g pedGi 2 éd a/sin{pliizd HiaEra@ obtheicsntar milhpl 4 Yésed at n bsiphsthet motabds
view of a side hyll of the vessel having hydraulic actuators disposed

t her ei A; [30’6"2‘%]31 5G. 6B is a sinplified side view of a side hull of the
vessel and shows a set of 15 guides (e.g., slots) that are configured to
gui de t he [6&¥W] erFIGuB lis asimiptified diagramabf theaosterhilbet a vgseg 2@y efel @ a position a

sinplified ncﬂ@view f center. hull showing a set of |ift bl ocks
confi gur eéu‘ﬁbt h?aﬁléofwg%%@ﬁgﬁﬁs Rip Ithedvu%Frng vertical translation; [0023]
FIG 7B is a si %I ified plan view of a center hull show ng the set of
lift bl ocH818][ 0J24# i Empdified end giempifi of veasp] gndhehvnns the e¢nter dksdgposed

accordi ng t.0_.another. enbodi nen f t 20 present kpvention; [0025] FIG
0 Te o o MR TLECE TR Het B 1) sl DI GRREt pbBERHEr enbod ment
of the present invention; [0026] FIGS. 10A and OB are sinplified
overallp pdP&iMctFlGS. fAand SBfare simysded chdyiews ofiagesschehavgng Histcenisthulllen a

plurality of .struts coupled.t.o a pluraljty of hulls according to another
25 enbodi FEREVY T C@PE@BRFE?W\’/&%{’?‘:&"?H[ 0027] FIG I1CCis a sinplified
perspective view of a vessel showing a set of |lifting ]

10020] FIG. 6A is a simplified cross-sectional view of a side hull of the vessel having

hydraulic actuators disposed therein;

[0021]} FIG. 6B is a simplified side view of a side huil of the vessel and shows a set of

15  guides (e.g., slots) that are configured to guide the center hullrduring vertical translation;

[0022] FIG. 7A is a simplified end view of a center hull showing a set of lift blocks

configured to guide the center hull during vertical translation;
[0023] FIG. 7B is a simplified plan view of a center hull showing the set of lift blocks;

[0024] FIG. 8 is a simplified schematic of a vessel according to another embodiment of the

20  present invention;

[0025] FIG. 9 is a simplified schematic of a vessel according to another embodiment of the

present invention;

[0026] FIGS. 10A and 10B are simplified overall perspective views of a vessel having side
hulls that include a plurality of struts coupled to a plurality of hulls according to another

25  embodiment of the present invention;

0027} FIG. 10C 1s a simplified perspective view of a vessel showing a set of lifting

mechanisms configured to vertically translate the center hull;



mechani snms configured to vertically translate the center hull; A [00281
FIG | TAis sinplified cross-sectional view of a side hull show ng a
nunber of ballast tanks in which ballast water nmay be added or renoved
to vertically translate the side hull relative to the center hull or
tilt the vessel; [0029] FIG 1 IBis a sinplified relief view of a center
“hull show ng a nunber of ballast 5 tanks in which ballast water may be
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DESCRI PTI .OF TFE | NVENTI ON 15 10033] The present invention provides a
vessel . BV terths eqnierhil) or fhlt theessssih i nvention  provi des a vessel
having a variable draft, such that the vessel nmay be configured to

oper at e {030 haflGow2 Aag esiswpdifidd irelicd ey vt essel (i @34jdek b @lurdlifiyof &allast

sinplified diagram of vessel 10 according to an enbodi ment of the
present it?ﬂ}‘éﬁlﬁg@ﬁmﬁfe‘é@?vﬁs@&i ncludes a first side hull 15, a second side

hul I 20, a center hull 20 25, at |east one cross support 30, and a
control r[6@3h)35F1IGVAZB cussimpbifidd mlatvievob! vesssellin 20tlad positiorchadeg balkstor

add 407 Lot gy e dv s et Heyered (TR Bl e or oss

support is shown as bei ng attached to a top portion of the side hulls 15
and 20, t[Ae324r d86Ss hpHontE negsipphibicd dugeenstad a wwsisbhayeg & vemabledrafthe si de
hul I's. 25 [0Q351 One, or e of e three hulls may be in the water or
lifted OL?F&H mﬁ?ﬁ%%@i’f‘%ren{ggdl %ﬁgg’eﬁ{?eﬂ@ﬁﬁn&%ati on and operati onal
characteristics of the vessel. To change the nunber of hulls in the

wat er and the draft of the hulls, center hull 25 is configured to be

vertically translatedng hﬁ?T ive to first and

second side hulls 15 alr?gﬁ‘fg.LEPﬁléﬁggen e@%?ﬁﬂn@%@ﬁﬁgwél ated through a

cont if pUUIT0EF3] v eTHe predenpigseértionBodtesa s&kelNtdre haitularly, the present invention
provides a vessel having a variable draft, such that the vessel may be configured to operate in

shallow waters and in deep waters.

[0034] FIG. 1 is a simplified diagram of a vessel 10 according to an embodiment of the
present invention. Vessel 10 includes a first side hull 15, a second side hult 20, a center hull
20 25, at least one cross support 30, and a control room 35, Vanous embodiments of vessel 10
also include one or more ramps 40. Cross support 30 is nigidly coupled to the side hulls to
add structural integrity and stability to the vessel. While the cross support is shown as being
attaic':hed to a top portion of the side hulls 15 and 20, the cross support may be attached to

other portions of the side hulls.

25  [0035] One or more of the three hulls may be in the water or lifted out of the water to
change the configuration and operational characteristics of the vessel. To change the number
of hulls in the water and the draft of the hulls, center hull 25 is configured to be vertically
translated (i.e., elevated or Jowered) relative to first and second side hulls 15 and 20. The
center hull may be translated through a continuum of vertical positions or a set number of

30  wvertical positions. FIGS. 1, 2, 3, and 4 are simplified diagrams of vessel 10 that show the

center hull in a number of vertical positions relative to the side hulls. FIG. 1 shows the center



30 vertical positions. FIGS. 1, 2, 3, and 4 are sinplified diagrans of
vessel 10 that show the center hull in a nunber of vertical positions
relative to the side hulls. FIG 1 shows the center 5 hull at a highest
posi ti on above the water and the side hulls disposed relatively deep in
the water. FIG 2 shows the center hull at a height that matches a pier
hei ght, for exanple. FIG 3 shows the center hull lowered to a position
such that ledlciadighesigotiicaabduel ths wiater lind theesidedhdls dispbbdd relthtlhzslyaﬂeep in the
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| i near wi nches, "rack and pinions, hydraulic actuators or the like. 15
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FI G 6A, thellftln S i.ncl.ude U|IC act.u r dlsposedln
The st e riaplitatokh oo TBer SR Ro Balp S ity Ber SRR BT ot et
lift blocks on the center hull to vertlcallﬁ translate the center hull.

FI GS. 7A df836lB éﬁ@r@nmtn o1 esgbasirentneengirdinll 2b dnergralbemanstated by a ifling
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gw de t he dheitjgckshiirt rafiéranddinverinclads, faciaasd piniamn, hydréalictBiatordor the hke
sinplified side view of side hull 15 and shows a set of guides 65 f(i]
mg

sl ot s)i5t habcepeding nthe spectr erepogument of He 1dEing mechanism ghewn in KiK. 1% éhe Ii :
tr ans! ati eché}h'srhtg tr}cnﬁle gfﬂﬂﬁlﬁc %{tgatﬁg oséli lanlé;SIdg ﬁuﬁss ﬂeoﬁ&ﬁirﬁdtﬁtacﬁlgfb\ﬂ de
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the lift access t rau act uators
di sposed S’ﬂ;ﬁ)ﬁlﬁfﬂtcﬁtf onredtd benthy @lﬁaﬂba}«s oaaheiednter hudind veRicalbe tramuidte giercestet o
engage guide 25 bl ocks di sposed on the center hull. To provide for
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verti cal t rans
20 along a set of guides to guide the center hull during vertical translation. FIG. 6B isa

simplified side view of side hull 15 and shows a set of guides 65 (e.g., slots) that is
configured to guide the center hull during vertical translation. While the guides are shown in
FI1G. 6B as slots that provide the lift blocks access to the hydraulic actuators, the guides may
be disposed separate from the hydraulic actuators and may be configured to engage guide

25 blocks disposed on the center hull. To provide for vertical translation of the center hull, the
center hull may be unlocked from a locked position prior to translation and relocked

subsequent to vertical translation.

[0037] FIG.Bisa sintpliﬁed schematic of a vessel 10' according to another embodiment of
the present invention. Similar number schema are used throughout the application to identify
30  similar features. The embodiment of vessel 10* presently described differs from the
embodiments described above in that vessel 10" includes a plurality of side hulls on each side
of the vessel. According to the specific embodiment of vessel 10' shown in FIG. 8, the vessel

includes first and second wings wall 70a and 70b, respectively, on one side of the vessel and



[00371 FIG 8 is a sinplified schematic of a vessel 10" according to
anot her enbodi nent of the present invention. Simlar nunber schema are
used t hroughout the application to identify 30 simlar features. The
enbodi ment of vessel 10" presently described differs fromthe enbodi nents -
descri bed above in that vessel 10' includes a plurality of side hulls on
- each side of the vessel. According to the specific enbodi nent of vessel

10" showninciudes thirdgndferh gids dulls 7iarml|ddéésreswq0§velm he othed sie ngthewssiel.70a
and 70b, f cl.ude h|rd
and forth S|i§§q{)1 %ﬁﬁb&%gg g&}%%%?‘gegc%@% ve Y, W n?d hrber‘}égtlJ e’ of the

vessel . Samliteduﬁthrmbadbﬂﬁm(&ldﬂﬁcrl bed above, center huII 25 is
configured to be vertically translated with respect to the side hulls.
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? eep hull dra } and not contacting the water. The center hull may be vertically translated by
20 lifting mechanisms similar to those described above. For example, FIG. 10C is a simplified
perspective view of vessel 10™ and shows hydraulic actuators 55a and 55b configured to
vertically translate center hull 25 according to an embodiment of the present invention.

Guides 65a and 65b are configured to guide the center hull during vertical translation.

{0040} According to one embodiment, the side hulls and struts of a vessel are disposed

25  relatively parallel to each other and may be disposed vertically with respect to the water
surface or canted. Canting the struts may provide improved seakeeping and may provide a
low radar profile as may be desired for vanious applications, such as military applications.
Additionally, the side hulls, struts, and/or hulls may have slender-elongated shapes to reduce
water resistance. Moreover, the stde hulls may include a number of compartments, which

30 may provide for fuel storage, include living quarters, house propulsion systems, and the like.
Side hulls so configured may be wing walls. Wing walls may further include ballast tanks or

the like. Wings walls may be barge structures.



[ 00401 According to one enbodi nent, the side hulls and struts of a vessel
are disposed 25 relatively parallel to each other and may be di sposed
vertically with respect to the water surface or canted. Canting the
struts may provide inproved seakeeping and may provide a |ow radar
profile as may be desired for various applications, such as mlitary
applications. Additionally, the side hulls, struts, and/or hulls my
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of particular use in high seas, as the center hull may be raised relatively high to reduce wave

20  slamming into the underside of the center hull.

[0043] In deep-drafi-transit mode, the height of the center hull may be adjusted such that a
top deck of the center hull approximately matches, for example, the height of a pier or the
like. For convenience, a vessel’s configuration in which the height of the center hull’s top
deck is matched to a pier height is referred to as the deep-drafi-pier-docking mode. Deep-

25  draft-pier-docking mode provides for simplified loading and offloading of cargo and
passengers. For example, in the deep-draft-pier-docking mode, a ramp at one end of the
vessel may be unfolded as shown in FIG. 3 and matched to a pier height so that vehicles may
be driven onto and off the vessel. According to a further embodiment, another ramp disposed
at the other end of the vessel may be used for off loading vehicles, so that the vehicles may be

30  driven in a forward direction from the vessel.

[0044} In deep-drafi-transit mode, the center hull may be lifted to a height to provide for

simplified cleaning and/or repair of the underside of the center hull without the need to dry



100431 In deep-draft-transit node, the height of the center hull may be
adj usted such that a top deck of the center hull approxi mately matches,
for exanple, the height of a pier or the 1ike. For convenience, a
vessel 's configuration in which the height of the center hull's top deck
is mtched to a pier height is referred to as the deep-draft-pier-docking
- mode. Deep 25 draft-pier-docking node provides for sinplified | oading and
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For exarrpéc%ideggﬂsgsoeaﬁgg E(?ciglén?@ o?\sftiﬂg{[eirsocr)](ecuting military operations may be recovered
relatively simply by lowering one or more of the ramps to scoop the passengers from the

20 water. The recovery mode also provides for simplified launching of watercraft that may be

stowed on a top deck of the center hull. As briefly described above, the center hull may be
vertically translated to such depths that the side hulls are lifted from the water, therefore,

providing for maintenance (e.g., cleaning) without the need for dry-docking.

{0047] According to one embodiment, ballast water is transferred to and from the three

25 hulls to transition a vessel from one configuration to another configuration. FIG. 11A1sa
cross-sectional view of side hull 15 showing a number of ballast tanks 130 in which ballast
water may be added or removed to vertically translate the side hulls relative to the center hull.
While FIG. 11A shows side hull 15 as including two ballast tanks, the side hull may include
any number of ballast tanks. Side hull 20 may be similarly configured to include any number

30  ofballast tanks. FIG. 11B is a relief view of center hull 25 showing a number of ballast tanks
135 in which ballast water may be added or removed to vertically translate the side hulls

relative to the center hull. During ballast water transfer to and from the three hulls, the center



accidents, boating accidents, or soldiers executing mlitary operations
may be recovered relatively sinply by |owering one or nore of the ranps
to scoop the passengers fromthe 20 water. The recovery node al so

provi des for sinplified | aunching of watercraft that nay be stowed on a
top deck of the center hull. As briefly described above, the center hul
may be vertically translated to such depths that the side hulls are
lifted fromthe water, therefore, providing for maintenance (e.qg.
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Various nethods may be used to add and renbve ballast water fromthe
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20 cargo in shallow-draft mode or recovery mode. Alternatively, one side of a vessel may be
ballasted to level a vessel. A vessel may be leveled, for example, if a ballast tank one side of
a vessel is flooded and cannot be drained. FIG. 12A is a relief view of vessel 10" showing a
number of ballast tanks 130 in the side hulls and more particularly in the hulls, which may be
variously filled to tilt or level the vessel. FIG. 12B shows vessel 10™ tilted with respect to the

25  water as one or more ballast tanks at one end of the vessel may be filled to effect the tilt.

{0049] According to another embodiment, a vessel may be transitioned between various
configurations to provide various operational characteristics for a single mission. For
example, cargo may be Joaded from a pier in deep-draft-pier-docking mode, transported with
the center hull raised to a relatively high position in deep-draft-transit mode, and then the

30 center hull may be lowered to shallow-draft mode for delivery of the cargo at a beach or the
like. Tt should be understood that the foregoing vessel uses are described for exemplary
purposes only and are not intended to be limiting on the invention. Those of skill in the art

will readily recognize other uses for vessels described herein.



15 include additional lifting nechanism such as screw jacks, chain
jacks, wire rope and linear w nches, rack and pinions, or hydraulic
actuators (described above in detail). 100481 According to one

enbodi ment, a vessel maybe variously ballasted at one end or one side,
for exanple, to tilt or level a vessel. One end of a vessel may be

- heavily ballasted to tilt the vessel into the water, for exanple, to
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vessel.

J {0051] It is to be understood that the examples and embodiments described above are for

25  illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of

this application and scope of the appended claims. Therefore, the above descriptién should

not be taken as limiting the scope of the invention as defmed by the claims.
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In a pier-docking node, the floatation devices may be set at a position
to approximately match a top deck of the central hull to a pier height
or other desired height and to mnimze contact of the floatation
devices with a pier or the like. FIGS. 13A and 13B show the vessel 15 in
a pier-docking node. Wile the forward and aft struts are shown as being
relatively wvertically disposed wwth respect to the surface of the water
the struts canted. Mreover, while, vessel 300 is shown in FIGS. 13A -
13E as i nSWHATA§ GdMEPWSr d strut and one aft strut on either side of
the vessel, the vessel may include fewer for nore struts. Moreover,
whil e vessel 300 is showﬁ_to ﬁncluden,ne pod on each side of the vessel,
the vessel may 20 ihblude'vﬁﬁjﬁwnﬁgwe'pods per side and may include one
or nore floatation gdemiteasion each side of the vessel. A vessel having a

plurality of floatation devices on each side of the vessel may be
configured to sel ectifivgiidehallseupled tondrst sie of thsaacater Bulldevi ces to tilt

or level the vessel . [00Sh) 4l dsitg,beuRdeust 8ot A, L gyanpl es and

enbodi frent s descri bad*8BovECare ustrative purpos nly and

that various nodifi gelkasdbfic BosCHPPORSoIPlidg tBO Firdt Bed eabnivside Hadls, suggest ed
to persons skilled in the art and are to be included within the spirit

and puview of t hi ¥heispl the sentenhihis copbgisedio bheertigilbyrieraglatadawighs respect to
Therefore,, t rd ption should not be taken as limting the
scope ! %}heeﬂ?tn%'leaﬁg‘?"éﬂ%g‘ge B o by the claims. 11 WHAT IS CLAIMED IS 1
1. A vessel conprising: 2 a center hull; 3 a first side hull coupled to
a first side of the2cent &he hesdstlof4ldmsle dartictr sompriking la raap pbesied @ afiseeand
side of the center hull; and 5 at |east one cross support coupling the
first andosdesgeteslde hull's, 6 wherein the center hull is configured to
be vertically translated with respect to 7 the first and second side

hulls.;1 2. The vessel o i 1L I-Si 0 a
firet bud 2 of thedvens aneyEtm ool Mg QRSB InAEA R fAUDIAt |

conpri3i ngecandehéof thamgntedupl. ed to a 2 second end of the center hull

1 4. The vessel of claim 1, further comprising a lifting mechanism

2 configured to vertically translate the center hull with respect to the first and second side hulls.

1 5. The vessel of claim 4, wherein the lifting mechanism includes at least
2 one of a plurality of screw jacks, a plurality of chain jacks, wire rope and linear winches, a

3 plurality of rack and pintons, and a plurality of hydraulic actuators.

1 6. The vessel of claim 4, wherein the lifting mechanism includes a
2 plurahity of hydraulic actuators coupled between the center hull and the first and second side

3 hulls,

1 7. The vessel of claim 6, wherein the hydraulic actuators are disposed in

2 the side hulls.

1 8. The vessel of claim 4, wherein the lifting mechanism includes a

2 plurality of ballast tanks disposed in the center hull and in the side hulls.

1 9. The vessel of claim 8, wherein the center hull 1s configured to be
2 vertically translated with respect to the first and second side hulls by selectively trénsfen'ing

3 ballast water into or out of one or more of the hallast tanks.



1 4. The vessel of claim1, further conprising a lifting mechanism 2
configured to vertically translate the center hull wth respect to the
first and second side hulls. 1 5. The vessel of claim4, wherein the
lifting mechanismincludes at |least 2 one of a plurality of screw jacks,
a plurality of chain jacks, wire rope and |linear winches, a 3 plurality

- of rack and pinions, and a plurality of hydraulic actuators. 1 6. The

vessel of claim4, wherein the I|i fti_n% mechani smincludes a 2 plurality
of hydfaulic actuat s cobpresgelpdelaar, Mherctbhie seniruhyll srenfimeed o ke tilkedd

second, si t'hl% 0 | r%}gr [ aulic
act uat%r sggrseég%ﬂgyo@agéé #ng 1t ﬁt\ﬁ%?@étohc&ﬁ%gg}‘gﬂeggr eo@("é}ges‘té E%t? Xrg{sai m 4,
wherein the lifting mechanismincludes a 2 plurality of ballast tanks

di sposed in the center hUht¢ vase afpldiing, siheeeihihk lsgle hbllS areRomgwedisel of
claim8, wherein the center hull is configured to be 2 vertically

transl ated with respect the first gnd,second sjde. hulls. by selectjvely
transfgrri ng 3 bal Egst &ﬁ? %‘?szlrﬂfﬁfablp%oﬂ’th?{ﬁn @ﬁé‘%&‘uﬁﬁr“p‘fﬁe %mﬁmli%‘_?flast
tanks.»1 %Qiﬂes-[ B8d VRSEer REN GlcRidR §plu‘94]§§r Br Hfdn@%l&&t@tc@ﬁﬁﬁl}%d td é}gﬁék!”'lfhh gur ed
to be tilted 2 by selectively transferring ballast water 1nto of out of

one or3 nogeides totveetidadly lgaste thegsnter htll diring hertivddsoblabén Hegdofa 1, wherein
the side hulls are wing walls. 1 12. The vessel of claim1l, wherein the

side hylls include plurality of. 2 i des, . and,.t.he center hull Jncludes
 lurhiity of 1iftig brBekeYedHekimran by BayEi 60 e fifpled § e
verti cal | vifighsl iHechlhiemee REBicaliyetrhnsthes ihe@eer hilcal translation thereof 1
13. The vessel of claim 12, wherein the lifting blocks are coupled to the
2 lifting mechanismto vertically translate.the center hull. 1 14. The
“vessel lof claim1, whereilhesessehpfgbam lovherean ¢tomdeck pfifhe gester bulksnf i gur ed
to be yert] I rf water. 1 15. The
vessel i(of Eé@ulrrr%ﬁlt% b%ﬁé#@%ﬁﬂr%?l%%@elﬁﬁﬁ Sgﬁg?ée%fcag%%r‘gg “to be lifted 2
above a surface of a body of water. 1 16. The vessel of claim1l, wherein
the center hull is e¢dnfi §he echselmfloRiid 1y eheretradhk gidertaills het @a fighed e be lifted
surface of_ a body_of water, and the side hulls are configured to 3 be

Y
pushed? | n?@ﬁﬁe““&%ﬁ?‘éﬁ’fa body of water.

1 16.  The vessel of claim 1, wherein the center hull is configured to be
2 vertically translated above a surface of a body of water, and the side hulls are configured to

3 be pushed into the water.

1 i7. The vessel of claim 1, wherein the first and second side hulls are

2 coupled to the cross support at an upper portion of the side hulls.

I 18.  The vessel of claim 1, wherein said center hull is slidably coupled to

2 the first and second side hulis.

1 19.  The vessel of claim 1, wherein a draft of the first and second side hulls

2 1increases when the center hull is translated upward.

1 20. The vessel of claim 1, wherein a draft of the first and second side hulls

2 decreases when the center hull translated downward.

1 21.  The vessel of claim 1, wherein the side hulls are approﬁcimately

2 parallel.
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1 17. The vessel of claim1l, wherein the first and second side hulls are
2 coupled to the cross support at an upper portion of the side hulls. 1
18. The vessel of claim1l, wherein said center hull is slidably coupled
to 2 the first and second side hulls. 1 19. The vessel of claiml,
wherein a draft of the first and second side hulls 2 increases when the
center hull is translated upward. 1 20. The vessel of claim1, wherein a
draft of the first and second side hulls 2 decreases when the center
hul'l translated dowpsard. Tﬁex%@;se]?ﬂh@lal‘fﬂf’fsﬁhe@fn tat Bkdisille h1§HALAEsIORE 0P e
hul | s are approximately 2 parallel. 13 22. The vessel of claim1,

wher ei @ t rsérufsi qogpleditelender mmedwllllad\éher@ﬁéh@secm gide huld includes ooeipt wdre Brutne
or nDr hul | s ghereln th econd side hull includes one or nore struts
3 coup ed $YPISAL0 gre Fs. 1 23. The vessel of claim22, wherein the
struts are vertically disposed. 1 24. The vessel of claim 22, wherein
the stnuts are canted. 1 P velf® o¥eRERR20{h&ERAIMR éhntmrv%hiball?axs%iwer
hul|, the first side hull, and 2 the second side hull formhulls of the
vessel 1 26. The vessel of claim1, wherein the center hull is
configlred to be 2 \ati CEIYessal ahsiie éé Wherpinitbagans aresanted. first and
second side hulls to change the draft of the 3 vessel. 1 27. The vessel
of claim 1, wherein jfe Al RkediYbial G WHGRindnt bR, o AAVIBNIRHnd O
hol d cargo and/ or passengers . vessel conprising’ center "hu

t hat i ncl udesecand sids hub lfarmahulisyofahe bakdlast tanks; 3 a first side hull
coupled to a first side of the center hull, the first side hull 4

i ncluding a second pluraljty of bal]ast t nks a second side
coupl ed to a second &k de -J&Wey‘feﬁ%e 1ot plagp Thy ‘Fremtth%c%‘cc‘r 1S coRl guge(ﬁmqe

i ncl udpng {ﬁ%ﬂ&%ﬂﬂélh’ﬂé& lyif reﬁjecpt%l th@8tst Eﬁd"&%on@ﬁg e hud tolc‘ﬁlaf%e B8 Qra $Fihke

support con ed to couple first and second side
3 wvessel
1 27.  The vessel of claim 1, wherein the center hull includes a top deck

2 configured to hold cargo and/or passengers.

1 28. A vessel comprising:

2 a center hull that includes a first plurality of ballast tanks;

3 a first side hull coupled to a first side of the center hull, the first side hull

4 including a second plurality of ballast tanks;

5 a second side hull coupled to a second side of the center hull, the second side

6  hull including a third plurality of ballast tanks; and

7 at least one cross support configured to couple the first and second side hulls,

8 wherein the center hull is configured to be vertically translated with respect to

9  the first and second side hulls by selectively transferring ballast water into or out of one or
10 more of the ballast tanks.

1 29.  The vessel of claim 28, further comprising a first ramp coupled to a

2 first end of the center hull.

1 30.  The vessel of claim 29, further comprising a second ramp coupled to a

2 second end of the center hull,
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8 wherein the center hull is configured to be vertically translated with
respect to 9 the first and second side hulls by selectively transferring
bal | ast water into or out of one or 10 nore of the ballast tanks. 1 29.
The vessel of claim28, further conprising a first ranp coupled to a .2
first end of the center hull. 1 30. The vessel of claim29, further
- conprising a second ranp coupled to a 2 second end of the center hull

14 138, The vessel 3of chgl Ndfhor bl uhbRir LS Ml ilcnfiaRts ped to
be 2 vertically translated wth respect to the irst and second side
hul I s 2o ohdmgly trimsldedivith ofspedido the hretsmdlsecond 3le hille tv elswet thefdreft af te 28,
wherein the sjde hulls are wing walls. 1 33. The vessel of claim 28,
wherein a'Ht8ft of the first and second side 2 hulls increases when the
center hull is translated upward. 1 34. The vessel of claim28, wherein a
draft of the first gnd sageresssidRlaim 78 heredtEE SRS NVAR VB vgIENt er
hul | translated downward. 1 35. The vessel of claim 28, wherein the
center hull is configured to be 2 vertically translated with respect to
the fitst and second3si ddbnukise! afwlanmadigwhelsin admfiroldhe firseandseperbaie 1
36. A yes C [1.Shng.., . 2 tral | d.: plurality of struts
coupl e% t%gl}%]é}%g@éﬁ Sr%é e%ﬁt& ??n?etr%gﬁslé &ﬁl}szaleeedxl{pé‘ﬁaé?ng downward 4 with
respect to the central hull; 5 a plurality of pods coupled to the struts;
and 6 a plurality of34f | oghatvesel deviifeks, sthebbi yra@aipherst and Ko $idd S,
wherein a draft 7 of the pods is configured to be increased or decreased
by ver#i caprllydeareasey whenige cenderubldransiatsd downgaid-ces. 1 37. The vessel of
claim 36, wherein the plurality of pods includes at least a 2 first pod
and a gecond pod. 1338. e Ugss&lafh &, AhBeRTihe WORELKTI K Snfkitedld oy O
fl oatation devices

2 vertically translated with respect to the first and second side hulls to change the draft of the

3 vessel.

1 36. A vessel comprising:

2 a central hull;

3 a plurality of struts coupled to the central hull, the struts extending downward
4 with respect to the central hull;

5 a plurality of pods coupled to the struts; and

6 a plurality of floatation devices slidably coupled to the struts, wherein a draft
7  of the pods is configured to be increased or decreased by vertically translating the floatation

8 devices.

! 37.  The vessel of claim 36, wherein the plurality of pods includes at least a

2 first pod and a second pod.

1 38.  The vessel of claim 37, wherein the plurality of floatation devices

2 1ncludes at least a first floatation device and a second floatation device.

1 39.  The vessel of claim 38, wherein the plurality of struts includes at least

2 a first forward strut, a second forward strut, a first aft strut, and a second aft strut.

1 40.  The vessel of claim 39, wherein the first forward strut and the first aft
2 strut are coupled to a first side of the central hull, and the second forward strut and the second

3 aft strut are coupled to second side of the central hull.
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2 includes at least a first floatation device and a second floatation
device. 1 39. The vessel of claim38, wherein the plurality of struts
includes at least 2 a first forward strut, a second forward strut, a
first aft strut, and a second aft strut. 1 40. The vessel of claim 39,
wherein the first forward strut and the first aft 2 strut are coupled to
a first side of the central hull, and the second forward strut and the
second 3 aft strut are coupled to second side of the central hull. 15 1
41. Theg vessel of clgim 4P yhgd QfﬂaﬁﬁﬁofWEe?élnRﬂéiﬁi’s?p&l is%@gly} Q:QH;HE@% e
the 2 first forward strut and the first aft strut, and the sgcond pod is
sl i dabl2y dbupfoedarﬂ(stmh-‘mdsthcdim aft 3trfrlp pvhthg Ssmmuﬂtpodnslslud@hsmmﬁmﬂ taftire sscond |
1 42. Thee/essg %ElmSG erelnthe plurality of floatation.

devi ces 2 fPREFEIHY zﬁ‘ﬁ ThEPPd A Wat at i on devi ces corresponding to a
nunber of struts included in the 3 plurality of struts. 1 43. The vessel
of claiym 42, wherei mpone Pie \regge@opaamsafwmlatth@pluﬂﬁl\fyeﬁﬁoaltzt@{@e\zlces

configured to be vertically translated to tilt the vessel
2 includes a number of floatation devices corresponding to a number of struts included in the

3 plurality of struts.

1 43. The vessel of claim 42, wherein one or more of the floatation devices

2 are configured to be vertically translated to tilt the vessel.
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