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

Rel at ed Concepts, of Terrence W Schmdt et al.; and clainms the benefit of
U.S. Provisional Patent Application No. 60/502,625, filed Septenber 15,
2003, titled Variabl e Depth/Variabl e ft_ Catamar VDD CAT), of Terrance
W Schmdt et al., and are incm '@MFIH“% rein in their
entirety including all appendices thereto for all purposes. 10 BACKGROUND OF
THE |1 NVENTI ON [ 0002] The present invention relates to vessels. Mre

articularly, the prese { i I t v, i a variabl e
graft , suchyt hat t he ve@%@?gﬁﬁ%lgﬁggﬁsigﬁ@&@%@%&gﬁﬁéﬁqﬁé%al | ow wat ers
and in deepjogdl pr Thisldpplifoalcives el bdnefil f DAVErdvisistial Ped AypIRafbn fRsi gned

h

for specific uses, such as for use in shallow waters or in deep waters.
Di ffererft h60/H268%¢, died Nevsmbe 12020 tillecaMubipdfiagiomd ype haipastidtalated Esndepts,

di ff t . Sh dr af I f ften h hul | s. t hat
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desired seakeepi ng (gs% good 20 seakeepi ng providing | ow undesired noti on,
o

such as ver €VRBICABY, obhemance S¥kSahgidt §0d0ald avbinsogpeated by sfbxence herbingnthbinf t
vessels are qgften designed with flat batt hulls to provide the ability to
navi gate i ne’ﬁgftgt‘i"g'écﬁ?g §ﬁ3??e5'\gfc\%th§?‘§? ?%rtfgﬁuégos’lcﬁ shal | ow wat er har bors,
along rivers, along shorelines and in other bodies of shall ow water.

Shal | owfdraft vessels are also designed to maxim ze payl oad carrying

capacity and to provide for s i-fJ = i ﬁ@d of f -1 oadi ng of
cargo. Exanples of shallow dféa‘f@kg&@@@]ﬁ)ﬁmﬂwﬁﬁiﬂ craft mechani zed
(LCM and | mod2g ThE Bfckertitventiyn fdi4ted tof Veaiel@ M MoRf faicul B thypragandideRith
mlitary forces to transport equi pment and troops fromsea to beachheads
and/ or to pichates to a\eg@bhavima vavabdle difaft, sushshdtshe yassed abdyybercanéignist 4¢ pperhie in
hi gh wat er i Stance d‘ﬂ art to large beamto length ratios, |arge

re e in
wet t ed surf%@gfv%ﬂsﬁﬁl Wtd%{%véﬁterﬁ‘ont act. Such 30 characteristics provide

for the generation of |arge anmounts of resistance, such as turbulence
15 [0003] Vessel hulls have traditionally been designed for specific uses, 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 1n other bodies of shallow water. Shallow-drafi 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, shallowdraft
vessel s and/ or Kel vin wake, and hi gh power requirenents. Accordingly, ,

shal | ow-draft vessels typically have poor seakeeping, poor ride, and poor

handl i ng characteristics. Due to these and other operational

char act er i gnd/esKelvimmalstv.aad &igh nooves s¢aiirepisnisal Asrorhnglijothalowtdsalft vesselase i n

deep water. 5 0] r tvel ep- ft e e.of t desi gned
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abi lity toaR@¥igabgerhtiehal eBaRteridtids ARSPOWALST SesseldCfpicsly drd nétRiee &ase and
seas.. Deep-draft vessels are often designed to provide desired seakeeping

(e.g., goodegrewkiébpi ng providing | ow undesired notion, such as vertical °
notion or rocking) in high sea states. Deep-draft vessels, however, are

typical by meg0o6qv o kaRhtesdiRrdeghlaldfoms i 86 ofien dedgn&d v ith 3R %K{riﬂg ré1ptiveal | ow

harbors, river use, and navigation adjacent to shorelines, as the vessels
may run- a- ¢ beam it lenghsrationtoarowide the(ad0oy fo paxigatie shevastelp pedesp ivartars,rsichuas e

th f | s in,both.shal d .. As tradjtionally .
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vessel s do not "provide operating characteristics for both shallow
and deep- whighrseastates] Gpepidrafheeseflarhowevere ae typically seteviadable dersshhlBow twaternay

b ted i th | 1. d t ,._that. pr.ovi f i.red
D o e B S R0 ok BB Pl P e
hi gh cargot}féa\regyélmgy%ﬂgj Sundlih ekt {vatdivigs. shal | ow-wat er operability. 20
BRI EF SUMVARY OF THE | NVENTI ON [ 0009] The present invention provides a

var o o al BT A SH kit opdBSoBLERI g el B b S MRS A 19 @
shal | ow wataghmdaRhali{ d@ﬁ@&g}/@%ﬁg%ﬁ{cmﬁa&esﬁf@imﬂ prévied fordphntidimatL ipf the

present invention, a varra vessel is 25 provided that includes a
cent er hul Eithex shiltosy watedor degpl watow phierbtbotha tlaiditonally desigfedtvigssetsado et phaMide a

second,side _hull coupled to a secon i of t center hull; and at | east
one cra)és gﬂtbxagquper%&gﬁ%%tepﬁécsﬁ% g‘ftﬁéﬁ‘glo%é%(ggceﬁ YEhYS s, wherein the
center hull is configured to be vertically translated with respect to the

first and $¥98hd Wietdoteuthess is anced irvgssels thatgpaxbé pperatediobothshallow bed despsel
Further i ncl udesnd biddia9eTae i S ME0NE 9945 &6 Sh&hEa Ihibt BN and

that provide high cargo carrying capacity with effective shallow-water operability.

20 BRIEF SUMMARY OF THE INVENTION
[0009] The present invention provides a vessel. More particularly, 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.

[0010} According to one embodiment of the present invention, 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
translated with respect to the first and second side hulls. According to a specific
embodiment, the vessel further includes lifting mechanism configured to vertically translate

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

second side hulls.



30 the center hull with respect to the first and second side hulls. The
lifting mechanismmay include a plurality of hydraulic actuators coupled
bet ween the center hull and the first and second side hulls. 2 100111

Accor di ng tigoff]0t REdor&HB el hiBAEr Albddlife e BR rféeﬂ}f'ﬁ)’%ﬂl%’, a%aﬂ%l&-@?ifﬁvééééﬁst
vessel is 'provided that includes a center h that 1ncludes a first
plurality gfrobided thet mchidesz centén hudltthatiidguddsial firscplupdligylof allastftanist a S eidef

h hul I, the fi . Si hul | i ngl ydi | | i f ..
bal 1 ast ¢ arRiLcoipleg eoABEidE i Sreisu phlabt 67 sCsdofanabeEamerans uAligr
hul I, the seagad.kkOfsceomtisibe hif cogHOD 0% %E%ﬂ@si@é Hf kickMePhulD#d @84nd GAKS:

and at | east one cross support configured t couple the first and second
si de hulsl s, hulhecleding bhlerd phtraity bfibillasstasion find)at leakt boe besyappbrabhfygured to

translated with respect.to the first and.second sjde. hullLs by sel ect.i vel
tranof or 11 riGUBRSS: SHAeGPn HphE. afierest T eniss M isG BR eV (B 3F T abta Banks.
100121 ACCQf:ﬁll'sQth\ﬂt}ft%?%é&?fo t%@i?ﬁﬁ!agg Blconll sidB ?xu|H§ By %&Ectld%l’g?@%r}s%bealgst

vari abl e-draft vesse 10 provided that includes a cerntr
plurality oFatetinwts cwbapdredortmotelnd tledrellastitartksl |, t he struts extendi ng
downward with respect to the central hull; a plurality of pods coupled to

the struts;poph]d Rcdohrdihgid BrYoﬁHér %&ﬁirﬁéﬂt%?tk&?ﬁféé&ﬁﬁin@éﬁtﬁﬁ?b Béaﬁélﬂp-tigﬂo\{e‘ésél he

struts, wherein a draft of the pods 1s configured to be’increase
decr eadéd lpyovided thetahtlypdes aositat bul atplerahitycdtsautsoudedite 8. cent@iGihB 1 thRistretsous

benefits maybe .achj eved usi t he present Jjnyention . ov onventjonal 15
vessel s. Fori@agdormarhaihewee Bie stk eirbappiigds PupldiBesiiRg o
vari abl e hyhl, Spmm:y%@lom&bﬁfat;ﬁcemmblfy%uﬁe@ ERiheQRulsNwAlRI LHtaARE (GRS
waters. Various hull fornms provide for“various operations nodes and i'nclude

two of threscimfighsdiabemyreased or damtased by eergcallyatrambédpgdhaflvatstiandsivicesrode) |
a center deck matched to a pier height (e.g., a deep-draft-pier- docking

mode), thr ggofy! |ﬁuxﬁé’fbh?geﬂﬁﬁ‘.@ﬁm?BE'EélﬁEve(iQrsE?thé‘pl%lgé’dt|i190’¥‘n96§5§rerr5‘89€f)mioﬁ£ld a
center 20 hull "'relatively deep or subnerged (e.g., a recovery node). The

above fl6r neepreby iFdectample anbadiinents ehikteemvengonpbvided vessdlihavimgayvaanbleimll be
may be.tr anGr? PR ASESEeHREian BRIy SHLAFB AR YA tSd i ORRE TR
vessel may fheyvLREE ah&sioMstilodesARS idcftieIq8 ke aRbORullhaling WA ARAKREP! 1T
provi ding | ow undesired notion, such as vertical notion or rocking) iIn deep
wat er s and deegtirafSransd nyids),csceated deckamsichédbiosupitnheigltdeign asieep-dmft-pier-bor s,
such as f %o llugé m%ag)if Ithr}gé hal?srha{v?nngd\;vg{gr Contact (e.g., a shallow-draft mode), and a center
20  hull relatively deep or submerged (e.g., arecovery mode). The above forms provide for
variable secakeeping 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  sea states and transitioned for use in shallow harbors, such as for pier docking, for landing on
a beach, and for recovery of cargo and people 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.



a beach, and for recovery of cargo and people afloat, for exanple, in the
oceans or in seas. Depending upon the specific enbodinent, there can be one
or nore of these benefits. These and other benefits can be found throughout
the present specification and nore particularly below 30 100141 A further
under st andi ng of the nat ur BRILF RESERIRGKIN OF THE DRAYINGS nvention may be

realized b r e, to the.remai ning: -portiqns of.the specifjcation and the
dr awi ngs. %i@%&%&s’cﬁlﬂﬁﬂ“&%ﬁﬁ%@%ﬂ% af%i%‘]gqﬁla&%“%oﬂgneéﬁg Wi fied

di agram of gre¥&fsRlen@&gording to an enbodi ment of the present invention;
[0016] FIG 2 is a sinplified diagramof the center hull of a vessel at a

hei ght t hat h . ier.-hei.ght: 17] FI.G ' inmplified di

o6 Phe bone WPTRET PP\ BbBlntFidBiind 002 Eublfin &t st FRbELB0 ShRkeT
t hree hL5||Sah§rihBi fie water; [0018] FIG 4 is a sinplified end view of a
vessel and shows the center hull disposed relatively deep in the water such

that side h a ljfted O f. the er: .1 019] FI . 5A and 5B are
o Tt ea o, B L Bled Siakaii e e o At e RIS PO o
and hi gh pogichitRARacl SIREHEVRIGs (PR WNatk! G 6A is a sinplified
cross-sectional view of a side hull of the vessel having hydraulic

actuators dj e herein; [.P0211 ElIG 6B is,a sinplified side view of a
e hul T olRRE S B SarRehE,ietiorar et L AdontRs L S ol PN "ar e
configured fepatfiiydRep REthe SMHté sublitat SidE hillls € Nifle@ At bf BBSaddyi On; [ 0022]

FIG 7Ais a sinmplified end view of a center hull showng a set of l|ift

bl ocks . conf.i e ui d he cent.er . hull. duri.ng vertical translati.on;
C0055] 1 & 10988 CFIGE, A i A% B g viet¥ DL AT etoe] o hng bletREe PR o
lift bl ocksselativeA4¥ afib &igtBpdsiichs Slebplctifdlpd schematic of a vessel according
to anot her enbodi nent of the 20 present iInvention; [0025] FIG 9 is a

s pli 1 ed BABBIT R, @ i MEBRREa BeSRLSBR\Re30Ph U TP UM REvib

hydraulic actuators disposed therein;

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

15  gudes (e.g., slots) that are configured to guide the center hull during vertical transiation;

[6022) 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 1ift 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 mvention;

[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;

[6027] FIG. 10C is a simplified perspective view of a vessel showing a set of lifting

mechanisms configured to vertically translate the center hull;



[0026] FIGS. 10A and I10B are sinplified 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 enbodi nent of the present

i nvention; 7] 1:0C I.S: Wyt ] NN ' \L} . Of Ve I
show ng a s[é%f fﬁﬁlﬁd%ﬂ 2@%?&% Sg%i\oﬁ?b\ﬁg\ggﬁtggw\?\gﬁui S@éﬁ“&%&é’?\%&%ﬁ e the

cent er hul Iball4st[t&03 &l whickballhshwiasershaypbe ddded ocrepsied e Vertodly tvirglWtcothe idei de
hul I show ng_a nunmber of ballast tanks in which ballast water may be added
or renoved WY rglabye ©dhe genterdndl asttdt theaessele hull relative to the center
hull or tilt the vessel; [00291 FIG 11Bis a sinplified relief view of a
cent er hul [{082%wi Figs. & I Busr eitnpdificdatliefstiew bf 4 eenter Hull shbivirly Dadrhisstof baltst may
be added or renoved to vertically translate the side hulls relative to the
center hul Itanks 1 yhigh Rallag avaerdugy be advisd @1 remayed fo xertigally tanglate thestfedwils of

view of a ‘f@?ﬁ@[ 83@%&6‘12%}@““%3%0 Iﬁlst%é'(r@slsélty of ballast tanks in side hulls

of the vess a sinpfified side view of a vessel in a

titled position havi ng hal | ast. 10 Wafter di.sposed. i n ballast tanks at one
end of the (08¢ FiG 1A 18 a simplificdgeliet vigw of pBesse! ihatarcludess plurality ofihallast

sinplified.g ! .having a variable draft according to
anot her enﬁ%g(??r%%t%gﬁﬁ? ﬁfet}{%?gsg%alht I nvention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 15 3[00331 Tg _present_ i nvention_provi des a vessel. Mire

parti cul ar 1§03 heF Gk & B it a pradier gie wewof duessgl waduled peaipipndauingheliahl e
draft, C . . f | hn hal | ow wat er s
and i nlgge&msrpggéﬁ[%%g%tﬁ%ga g?és:ag %@%ﬁ%ﬁl@gﬂﬁ?@%&%ﬁb@d; vess\tlavl 10

according to an e di rent _of the present invention. Vessel 10 includes a
first side 032 1@,%%611@&&% 245 HEpither dsagrams Qiehvyessel haying axgrisye dglt | east

one Cross %}:'ﬁ)ggirng té’?Qnotﬁ‘é}cérrﬁ)o‘aﬂﬂéx{t%L{bﬁeﬂ%%efi?invéfrﬁwn?US embodi ments of vessel

10 also inc ne or nore ranps 0ss support 30 is rigidly coupled to
the side hulls to add structural integrity and stability to the vessel.
Wil e the cross support is shown as being attached to a top portion of the

side hulls 15 and 20, thgEna8EDSBRREORIPTRON BF PhE3RNGANEoN Ot her portions
of the side hulls.
15 [0033] The present invention provides a vessel. More particularly, 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 hull 20, a center hull
20 25, at least one cross support 30, and a control room 35. Various embodiments of vessel 10
also include one or more ramps 40. Cross support 30 is rigidly coupled to the side hulls to
add structural integrity and stability to the vessel. While the cross support is shown as being
attdéhed to a top portion of the side huils 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 charactenstics 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 lowered) relative to first and second side hulls 15 and 20. The
center hull may be translated through a continyum of vertical positions or a set number of

30  vertical 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



25 [ 00351 One or nore of the three hulls may be in the water or |ifted out
of the water to change the configuration and operational characteristics of
the vessel. To change the nunber of hulls in the vvater and the draft of the

hull's, center__hul 5is onf d to be, yert] at ed

el evat ed or FB\%‘?E et 89%% P’(%é ¢ Btﬁ pater apdithssigs “§ désé’o TeL““IS‘YéW&P gpthe The
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in the ?’Vgt 95 1E|t w%e?&%fﬁhﬁt@ﬁie%nffs%fe it d oﬁtoﬁme{\??tgpt}? %%A@B@Fﬁe%n@' er

hei ght, ows the center ower to a position
such t hat eamscdf veszel Imsmlhglthles:en&r huil irheelanatlgriow ankd Gighlpastians siepgkctiféled
end view of vessel 1Q a hul | _di sposed rel atf vely 5 deep

g?aihows ne center
in the wat eFlGuehISHEMP Vi 9fdhe side hplls W copfiguratiop hayige are arrv@ssh%lae“and
5B are end  gWiseVeRhs Fﬁ§sﬁ§1s]aosuﬁpgﬁédqgle5vnﬁ'tﬁ§ﬂ£l@fulr§’ﬂn doﬂf\%ﬁxlaﬁbhﬁgw}s{% ggw and

hi gh positions, respectively 5A1s a sinpli V|e
hulI's in a cdahietudepidoalt.hAv theghree hallathaydley sy pmsxtxdxeah‘\tertlcfdhlgnea@oﬁlae 5B
lified view ide hulls_in a confjguration [

IrZI gtlsllﬁy qaesyy af glraﬁ?f"é?fﬁ H@ “iah’rb&usﬁ‘if S Yaggt SP TR AP %élﬂtgw ‘8‘%@
vertically 3@)&99&&5 ‘%ﬁ&gﬁ@#df‘%fx%awﬂi\}aaﬁﬁﬁéﬁs%il‘b%%%nb]eg H§¥Qﬁ pefsd for a

variety of ep- wat er and shal ter applications nunber of such
appl i catlons Wi be described in detail below,_ _[ 00361 Accor

| | .
enbodi ment , [R03fL erAcRaIERES qns cbodiment conier Jrl PadeeBgally tramelates x%@wgm sns
50 as Shownje, G e shiov RS IGRER AR | meh é?@{ﬂé??nclﬁ&{% A fRs,

chain jacks, wre rope an I near vmnc rac d pinrons ydra
act uat ors ochdimpacks,kére fbpe Aod bnghir Mgn(ﬂrms trlaek aﬁr;nnifoms l@mlhmﬂhlcrmmatcmsf oit the like.
lifting chani sm shown i n _FlI mechanj sns

hydraul 1T afetifpiede diespses emkogﬁ%e @eﬂtﬁtq'lé'%e%lmah% wcﬁﬁ?c?éa#@rlgﬂm&ay
be confi gur cﬁasaxﬁ%aﬁa by&@?l&mﬁo 9 g qsmeegldpml 6131 w}ytdu@l lal:?ﬁators

translate the center are sinp
vi ews of ceniagbe Iou:hﬁgxﬁéd shoontaeglif b$<mﬂcs ofi thd d¢ehter b ¢d serfiOalty trqm&z&dt]mmehﬂae

center hull, | £t blaocks rrayb figured.to be tra ted 20 al on
set of guidB %JIPﬁKlg%Ji’f’éeaWZB SR e Sndcad g iews PEA RSP Bie F9601 65
is a sinpl h@@%ﬁ Elégis}ﬁbféﬁ’ dhfthébéilﬁerf}}ﬂll'. TR 18 0SNGy Be 861 fig e I HERnERed

(e.g., slots
20  along a set of guides to guide the center hull during vertical translation. FIG.6B isa

stmplified 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
F1G. 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 unilocked from a locked position prior to translation and relocked

subsequent to vertical translation.

[0037) FIG. 8 1s a simplified 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



configured to guide the center hull during vertical translation. Wile the
gui des are shown in FIG 6B as slots that provide the |ift bl ocks access to
the hydraulic actuators, the guides may be disposed separate fromthe

hydr aul i t uat ) i t jde 25 b dj d
ot he. cent R a3 R a8 AL SAAA T RoPHHERR, PSSR slleB et
the cent er shydr tBMboEnentsQiek@beli LBEVR cbEKRA BOBichbh S 1r@aF '}cptse {&tit@nsl ation

and rel ocked subsequent to vertical translation. 1003 G 8is a

sinplified vetsdated with o¢spectite $haedidelltisaccor di ng to anot her enbodi ment of the
present invention. Simlar nunber schema are used throughout the application

to identify[oo38) siEmG! s f @abUfieSschéMai© P2 UIBN" @fcor8ing @ ad@herRnioanhént of
described differs fromthe enbodi nents descri bed above I'n that vessel 10

i ncl udess a Plepresentipvantion; ddegmbpdinumt efedsseli 19 cumgntivhissudwdalifferadont di ng to
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on the other side of the vessel. Simlar to enbodi nents descri bed above,

cent er hul | sidghuls 20 onefudge e stiut & thet i epepleditd ayhuilt PanWihaleedcingf ide mgdpbrand 20
the side hulls. 038) FIG Is.a Si I fi.e chematic of vessel 10"
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h in Fl o si ] i ncl ud t 80 that_.i | ed t@.a hull
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Wil e each @fie mhitiahiiihéludda BRFAIRD of btButs BWled 18 o il fleohudls A8 RdR kd!hnother

coupled to a single hull, according to alternate 10 enbodi nents, éach side
hul | i ncl udesbedimentcfithe presgnt snventien. clolip(184 showa agirsirside hw)l Bf thauintlydes 466891

FIGS. | OA OB i, mpl i fi.ed | | ' ' f
10 havi ng g 0 S # péeopy e sty p SIS D S Uit ] @' Bl et fRAE s
pluralifsy ofidbuhil20ae6Hetond ]gﬁﬁd@ﬂ@mdiﬂ?yfto sRIERA L ccdfdihP B MHeaSBYdiment, the

invention. FIG 10A shows a Tirst side hull 15 that includes a first strut
100 and a skullsrd tha vagsel 105 maydppaonfigertcd as supll sdter planefargagwimbills (BY0AZHS). a

T5- *Accor i iy 08 oRave Mol 1LY iEien iR G i Al oo By R A
confi gured @afipeBHtictin@tiey witeRRad 163 (BMHdWWeh@r hdlYPd 164 relatively high position
(deep hull draft) 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 552 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 various applications, such as military applications.
Additionally, the side hulls, struts, and/or hulls may have slender-elongated shapes to reduce
water resistance. Moreover, the side 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.



FIG |1CQA shows vessel 10"' having center hull 25 in a relatively | ow
position (shallow hull draft) contacting the water, and FIG | OB shows
center hull 25 in a relatively high position (deep hull draft) and not
contacting the water. The center hull may be vertically translated by 20

lifting nechapiignsAsdordihgto bRe éhiBsEmMEES tieithed halovta vEREl #& adifl diredrefativkipC
Is a sinplified perspective view of vessel 10"' and shows hydraulic
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side hulls, struts, and/or hulls may have slender-el ongated shapes to reduce
wat er resi st[8¢3d. Abbrefipedescribrsl abiogle, dvesssed aproydipg ¢¢ ebodimentryditheyfresent
conpartmnents iL.ch 30 Y. RrLOVi for f.uel stor include livin .
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like. Wngs walls may be barge structures. 7 [00411 According to one
enbodi méfit , présentihdeseribrdl. |16 shyfuldibe/ edesstocal thatctha thapactedstiosland uses describedaed r i ¢
fromend to end so . that the v?ss I Sggél_sl?]ﬁég erated. forward and backward in a
r

similar mand@ XAy BYRREES AL psapmiEs BisT phayactraistics and

executed i n Ratfr vOIGKkWES bR Herb A RY SholhaN FIGRN, I hRE BAOBS M HulOWmbPEe Need
to turn the vessel around. For 5 exanple, symetric hull configurations

provi de for rhiesd abode Hieghaten dedebyforang the siderhuble rdlativeady deapdntridie batsk ae.d
directions. 1004 As pr | ef descri bed abov a vessel cording to

erbod ment s TORNARLARPATERE For FORTRT S erfieh SO e eOY O A s
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of characteristics and associ ated uses of the vessel are 10 sently
descri bed. lat wateo udsibtdmee tntéatselyddwt dso, b theoharallchdt fosmitms relativelislesy water

descri bed ar for ex | gr urposes only. Those of skill in the art wll
Fecogni e oPlER “iis dPBr G- BEoda RRG o KB E YRS FederPIEd fidP®i - s
shown in Fl GRdestred fotiBRGuftas CERER MR or4ntifiBocRfg). The deep-drafi-transit mode is

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-draft-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  drtven 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



rai sed above the water, thereby forcing the side hulls relatively deep into
the water (i.e., relatively deep draft). For conveni ence, such
configurations are collectively referred to as the 15 deep-draft-transit
node. The deep-draft-transit node provides relatively high fuel efficiency
as wat er r aocktheneesel.sSmalamty wethyhd mh: hWlslaftedeabovh éeovaearefehred Lo dsahen has
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accidents, boating accidents, or soldiers cxecutmg 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 bnefly described above, the center hull may be
vertically transiated 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. 11Aisa
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



addi ti onal buoyancy provides that the vessel nmay be used for relatively
heavy cargoes and 10 nay be used in a barge |ike manner. For exanple, the
vessel may be used to transport a nunber of cars, trucks and ot her

vehi cles. Mreover, in the shallowdraft node, the vessel nmay be operated
in shal | ow it may be gm@hk%fwm thhside bwls/valtoe‘ﬂnm&lﬁw@n@r hyll ¢efleat uplcgdgwn in the
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ag
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dry-docking. [0047] According to one enbodi nent, ballast water iIs
t r ansf ailr e challestataksfld 6 mAtftee thenvessel 1521.'1'1 thei¢ep-draft-traasis imtddentha cergestell] thaybe one

configurati t. o _anot her nfl ion. FIG 1lA s Cr os ection
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wat er t t
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i ncl udi ng tvee ﬂ)@ddn@ar dtlrksgans hécserdngiulohe empodineht devessa havingbellasofanks

bal | ast tanks. e hull 20 m b siml confiqure i ncl ude an
nunber 30 GIOABEIe gé‘t V?l&ﬁ«k‘ﬁv trggjsate fpgepter ﬁuli EhateF o g 8‘?”‘3‘&%&’@(“@1’11‘ 5
show ngza aHss t ed
or rerr%\?edq%'J éc])mgée?ﬁltggﬁh llﬁﬁ’%aﬁr}sl at gﬁﬁgﬂs#ééﬂkﬁﬁfﬁab %C\lkgeﬁ{r%%gg %gﬁgagr

hul | . Duri ngmbbs|, msk amhpmnorts; anisydeaulicachnatbr§ fdesorited abhvem dutdil)s, the center
9 hull nmay be unlocked fromthe side hulls allowing the center hull to float

up or down [pesdjheAcANEAEIo oh@EmBERMRKE 2 v%?seh‘h@j?ﬁb%ﬁ&hs?y BEBSRY at 5 Rnd or
deep-draft- tran5|t mode“to shal lowdraft node or recovery node, the center

hul I may be)narsiducﬁaedxamﬂlebml tiltert leviel tacvressetl dOde trod b Vessel magah«head(ﬂﬁ baltastdde
ggg: g ; S hul lto '[]Iilt t{le vesse qgt\tl)ec e ]:Nra?erp o?!s)ltaan?;;le ttgrl:])rosv:c}esgmlpﬂﬁteg ?oa%%ndgean ofhgadtmog of
20  cargo in shallow-draft mode or recovery mode. Altematively, 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 loaded 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. It 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 skilt in the art

will readily recognize other uses for vessels described herein.
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5 the center hull into the water and allow the side hulls to float up. After
the vessel is configured in shallowdraft node or recovery node, the center
hull| may then be | ocked into position. Alternatively, to transition the
vessel fromthe shallowdraft node or the recovery node to the

deep- dr af t -[0#Hsi FIGrdad4, - 13IfearcémlelrﬂdduilangyoﬁfeV@ﬁﬁcB@@@dedmgab lauvibet t o0

fl oat d al | ast t dded. t I 130
ands or T eroRPASF PO L BERIFTERL EEaRes MOSEE A ISdeRG RIS, Fry g s
deep- dr af t §1r()a£'f§bt}ut§@ﬁ9 pohbgzgeaﬂa%aaubh 46Mks380. haskadob R HRABHbLY -
Vari ous nethods may be used to add and renove bal |l ast water fromthe three
hul |'s, for cexfipgpké o tunkedtc duaft ef theppdbenditianelly shangerthe epkraisigngharsicteristics of

f f d th A i t t
et i S R A T SR i S
hul | rel at i ageplaeal-fnsstiHEdd) td SodBRonQleyRBYmBPbe ﬂaﬁséd%iaﬂdaqu Witk Rdbedt &e; ting

mechani sm such as screw jacks, chain jacks,  wire rope and [Tnear W nches,
rack and pithé engs tcoinciggstrthedraft efchepods: g=1@ae133@ amb i3l Ishwe vessed#i0an Ia)deelp00481

o Cone o1 AR TERSURRL PR foalpr depred Byan o ipebiditoncsd s o oot
ey be heavbaidiaibashale walkr! i 3 sfdiyasn Hodehe ﬂolaeameﬁh%cesfrﬁa gxanple, to

provide sinplified ['oading and of fl oadi ng of 20 cargo in shall ovv-draft node
or recdQer yostideed rlatizelydbivaeitly respent tes thd stratf tadecrsase IthmdxyﬁlméthMB aBlt@d 3o

| evel a ves el el be || evel for. e Ilas t ank one
STde of o peusursHItiin aqB e dra et My Eihe Ao evica R IpwaR) pehieh
vi ew of vqugl 1&%0ck§@%c{éﬂﬂﬁ ﬂdl%ﬁrdcﬁt:esl}ﬁjiyl' @é&et%ﬁﬁ'?ésﬁ&?td #JP?&&mﬁﬂeﬁﬁ hul I's

and nore particularly~in whi ch I ou led to tilt
or | evel t heatulesspl dechGhekZBtrsMMbtomqsséﬂelghObf othéert dceﬂe&\helghtramslpemlnnmm he

25 water as one re baI ast tanks at oeen be filled
Co eff act rnBEy e Ragaandicss PP PO RO E ke PRHD AN S EehPuLer el b
transi gsongfd, ?ﬁ:tr @iﬂngﬁ{ddéu%ﬁ&ﬂfe'f&wa?d A §tﬁ1t£’£1%‘éh9@n‘é%blﬁg%e]ﬁW‘e'iyat i onal
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include two or more pods per side may include one or more floatation devices on each

side of the vessel. A vessel having a plurality of floatation devices on each side of the vessel

may be configured to selectively raise or lower the floatation devices to tilt or level the

vessel.

[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 descniption should

not be taken as limiting the scope of the invention as defined by the claims.
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10 (00501 FIG 13A - 13E are sinplified diagrans of a vessel 300 according
to another enbodi nent of the present invention. Vessel 300 includes a
central hull 305, forward struts 310, aft struts 315, pods 320, and

fl oatati on devices 330. Vessel 300 maybe variously configured to change the
draft of the pods and thereby change the operating characteristics of 5 the
vessel by vertically translating (e.g., elevating or |lowering) floatation
devices 330. In a deep-draft-transit node, the floatation devices nay be
raised relatively high with respect to the struts to increase the draft of
t he pod¥ﬂ5§#%é¥5§§@9%§d 13D show vessel 300 in a deep- draft-transit node
with floatation devices 330 in a raised position and with pods 320 di sposed
relatively deeRsd foaigigingater. In a shallowdraft nmode, the floatation
devices may be 10 positrioned relatively lowwth respect to the struts to
decrease the draft of the pods. FIG 13E shows vessel 300 in a

shal | ow dr afaceptrdellhavi ng the fl oatation devices in |owered position. 1In a
pi er - docki ng nDde the floatation devices nmay be set at a position to

appr oxi mat el al hull to a pier height or

ot her de5|réﬁhﬂ h1&mggtg%ﬁ§§5@§g§h£%ﬁ§?%@t of the floatation devices with
a pier or the Ilke. FIGS. 13A and 13B show the vessel 15 in a pier-docking
node. Wi | e dsh@nfl edamnidoagiel tahkecstd ddedf thieeersdrdwh as being rel atively
vertically disposed with respect to the surface of the water, the struts
cant ed. Mor eover , whil e, vessel shqﬁn F[G&. 13A - 13E as

i ncl udi ng oﬁ%eF%P%HWHS§PPﬂf“§HH@6 rgﬁPdﬁﬁ? ide WSéW her side of the vessel,

the vessel may include fewer for nore struts. Mreover, while vessel 300 is

shown to In%hmﬂ@uﬂﬂgdRQQWQQn@@ﬁﬂH§hQ£mmf t he vessel, the vessel nmay 20
i nclude two or nore pods per side and may include one or nore floatation

devi ces on each side of the vessel. A vessel having a plurality of
floatation dweiEse eteebdhs andaured toppacriedy apnslatpd yvith eespesh (o) teLffraigng ggeond

sel ectiyg®lnyng ai se or lower the floatation devices to tilt or |evel the
vessel . (0051) It is to be understood that the exanples and enbodi nents
descri bed above are for 25 illustrative purposes only and that various
nmodi f i cat i ondeyessd lebelges!. Futther cgimprisineanetbér rynn ¢oupled toguseepad el fths cpuerdoths
skilled in the art and are to be included within the spirit and purvi ew of

this aplpl i C Qn seg %F c!i{Q' %qp?unggr c%%ns‘?‘ glp r{gi mech 15111 comI ggdﬁf % ﬁt’:al 15' I't]'gnbfépove

description s t aken € SCOo nventlon as
defi nedhebyentehhp Ickiti rmpgct to the first and second SIde hults.

4, The vessel of claim 3, wherein the lifting mechanism includes at least one of a plurality of screw
jacks, a plurality of chain jacks, wire rope and linear winches, a plurality of rack and pinions, and a

plurality of hydraulic actuators.

5. The vessel of claim 3. wherein the lifting mechanism includes a plurality of hydraulic actuators

coupled between the center hull and the first and second side hulls,
6. The vessel of claim 5, wherein the hydraulic actuators are disposed in the side hulls.

7. The vessel of claim 3, wherein the lifting mechanism includes a plurality of ballast tanks disposed

in the center hull and in the side hulls.

8. The vessel of claim 7. wherein the center hull is configured to be vertically translated with respect
to the first and second side hulls by selectively transferring ballast water into or out of one or more of the

ballast tanks.
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11 WHAT IS CLAIMED I'S: 1. A vessel conprising: a center hull; a first side
hul | coupled to a first side of the center hull; a second side hull coupled
to a second side of the center hull; at |east one cross support coupling the
first and second side hulls;and a ranp coupled to a first end of the center
hul |, wherein the center hull is configured to be vertically translated with
respect to the first and second side hulls. 2. The vessel of claiml1,
further conprising anot her ranp coupled to a second end of the center hul

3. The vess im1, further co r|S| ift] hani s n1conf|gured
to vertitcal l ef?ﬁé@ﬁgf %\%'@]7»? %EIBHWPEP“H' i f5 cop: ngeP&élﬁéetﬁg PSRVl Bt e Ay
second tailigewdted ihts or dut ofldie ovess el thebatkbtainks. 3, wherein the |ifting mechani sm

i ncl udes at Ieast one of a pIuraIity of screw jacks, a plurality of chain
jacks, wire ro % E |.i near a plurality of rack and pinions, and a
pIurallk ﬂmﬁyﬁF a ?%mchﬁﬁPBﬂ§SMShm¥ﬁ5”98%§@P of claim3. wherein the
lifting nechanlsn1|ncludes a plurality of hydraulic actuators coupled

bet ween; |t he 1Gent&d] omi Jn 1aarﬁ|er¥:1hﬂle sidE Rilisanglds e pRAM: J%fgﬁad&umcﬁhe c@nte?‘ﬂﬂ:ﬁ vessel
of claim5, wherein t y raulic actuators are osed in the side hulls.
(8]

7. The Wdulep plwﬁihmoal ?fmnsb eisspishred feenpaee themyidpeele H%[ﬁ?%lbhgwﬁﬁlhﬁ&%%efﬁ”‘bl urality
of bal | @ghg ks ALIBRASREorI N the center hull and in the side hulls. 8. The
vessel of claim7. wherein the center hull is configured to be vertically
translated with respect to the first and second side hulls by selectively

t ransf ek i ng'hp el 8t clyipnt ldr wherinthe Hiftiog bloghs asrreurded trihedifigie ndskanishidP | ast t anks.
12 9. KQﬁmM%%%ﬁhﬂ@%e%&%#ﬂM? wherein the center hull is configured to be
tilted by selectively transferring ballast water into or out of one or nore
of the ballast tanks. 10. The vessel of claim1l, wherein the side hulls are
wi ng waldl s. The vesshef damslevhergin ¢ ki daskiof thetverteihall ishenfidud thbd Yesicalic| ude a

plural i f%a9ks GWWWesr@Ne . bhE FeaLer hull

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

surface of a body of water, and the side hulls are configured to be pushed into the water.

16. The vessel of claim 1, wherein the first and second side hulls are coupled to the cross support at

an upper portion of the side hulls.

17. The vessel of claim 1, wherein said center hull is slidably coupled to the first and second side
hulls.
18. The vessel of claim 1, wherein a draft of the first and second side hulls increases when the center

hull is translated upward.

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

hull translated downward.
20. The vessel of claim 1, wherein the side hulls are approximately parallel.
21. The vessel of ¢laim 1, wherein the first side hull includes one or more struts coupled to one or

more hulls, wherein the second side hull includes one or more struts coupled to one or more hulls.
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includes a plurality of lifting blocks configured to engage the guides to

vertically guide the center hull during vertical translation thereof. 12.
The vessel of claim1l, wherein the lifting bl ocks are coupled to the
lifting mechanismto vertically translate the center hull. 13. The vessel
of claim1, wherein a top deck of the center hull is configured to be

vertically translated below a surface of a body of water. 14. The vessel of
claim1l1, wherein the side hulls are configured to be |ifted above a surface
of a body of water, 15. The vessel of claiml, wherein the center hull is
confi gufed tldebess) et dlaigall] yherqinthe ptatsee wbirpldy dsposadr f ace of a body of water,
and the side hulls are configured to be pushed into the water. 16. The
vessel gf clgl Mslel oGRS Nyitedhgn fuk Liihs ADGpRgCONd si de hull's are coupled to
the cross support at an upper portion of the side hulls. 17. The vessel of
claim1l1, wherein said center hull is slidably coupled to the first and
second i de Thautshsd of d8m 1Thvbervie §webnteythult Itz fivst bide Wik pad the secardafde holf forthe i r st
and seqgond. i SSPIUIIS i ncreases when the center hull is translated upward.
19. The vessel 0 ‘claim1, wherein a draft of the first and second side
hul | s decreases when the center hull translated dowward. 20. The vessel of
cl ai m 135. whdtheivessdl heclgmde wherkih sheaereerdpld is@xn figatee koybepaniabllyatansizdd withespeassel
of claim.l,. wherein.the first side |...i ncl udes one or nore struts coupl ed
to onetg%eﬁ%%hgﬁﬁwﬁgeehi%ﬁ?ﬁﬁ“?ﬂ%”@%%%ﬁﬁ”?? e hull includes one or nore
struts coupled to one or nore hulls. 13 22. The vessel of claim 21, wherein
t he stragts arme vased bi @ainl ly whérsSipasechter hdBincllite av@sdeel canfigabdio Mvld targiveirei N t he

struts are canted. 24. The vessel of claim1, wherein the center hull, the
first SPd&™lI1, and the second side hull form hulls of the vessel. 25. The
vessel of claiml, wherein the center hull is configured to be vertically

transl at7ed i tdisel @spieih: to the first and second side hulls to change the
draft of the vessel. 26. The vessel of claim1l, wherein the center hul

i ncludes a top deck configured to hold cargo and/ or
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 ot the center hull, the second side hull including a

third piurality of ballast tanks; and
at least one cross support configured to couple the first and second side hulls,

wherein the center hull is configured to be vertically translated with respect to the first and second

side hulls by selectively transferring ballast water into or out of one or more of the ballast tanks.

28. The vessel of claim 27, further comprising a first ramp coupled to a first end of the center hull.
29. The vessel of claim 28, further comprising a second ramp coupled to a second end of the center
hull.

30. The vessel of claim 27, wherein the center hull is configured to be vertically translated with

respect to the first and second side hulls to change the draft of the vessel.

31. The vessel of claim 27, wherein the side hulls are wing walls.
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passengers. 27. A vessel conprising: 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 ball ast
tanks; a second side hull coupled to a second side of the center hull, the
second side hull including a third plurality of ballast tanks; and at | east
one cross support configured to couple the first and second side hulls,
wherein the center hull is configured to be vertically translated W th

respect, to t e firs second d by sel. veI nsferrlng
ol | ast 2nat o e obi A8 St ane gk Siuy Bt el Mk T The
vesselcmmeﬁhﬂnmmﬁaamdmm&mer conprising a first ranp coupled to a first end

of the center hull. 29. The vessel of clain128 further conprising a second
ranp coypled to a seéond end of the center The vessel of claim
27, whetei n RESERAE SHmmt vherdn g il pls Bt ang St*}e"%ftethut!%ttwatef $heitht ed with

respectam&kmmemﬁmm@Mmaﬁdmeecond side hulls to change the draft of the
vessel. 31. The vessel of claim27, wherein the side hulls are wing walls.
14 32. The vessel of claim 27, wherein a draft of the first and second side

hul I's i Hcr eadesesifiahcltime7- wharinihe pear holis eonfigurd ody Vel dranshed vike vessel

of cl ai @pedf to WOBKEINA seofll Adcthulf lchdgl he 8lafidande $&60Nd side hul |l s decreases
when the center hull translated downward. 34. The vessel of claim 27,

wherein the center hull is configured to be vertically translated mnth
respect3t o theested paiPrigiig second side hulls to change the draft of the
vessel . 35. A vessel conprising: a central hull; a plurality of struts

coupled to Qﬂ%mﬁfﬂﬁfal hul |, the struts extending downward with respect to
the central a pIuraIrty of pods coupled to the struts; and a
plurality of floatation devices slidably coupled to the struts, wherein a
draft of the phwod8y ofsstruts coupled to the central hull, the struts extending downward with respect to the

central hull;
a plurality of pods coupled to the struts; and

a plurality of floatation devices slidably coupled to the struts, wherein a draft of the pods is

configured to be increased or decreased by vertically translating the floatation devices,

36. The vessel of claim 35, wherein the plurality of pods includes at least a first pod and a second
pod.
37 The vessel of claim 36, wherein the plurality of floatation devices includes at least a first

floatation device and a second floatation device.

38. The vessel of claim 37, wherein the plurality of struts includes at least a first forward strut, a

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

39. The vessel of claim 38, wherein the first forward strut and the first aft strut are coupled to a first
side of the central hull, and the second forward strut and the second aft strut are coupled to second side of

the central hull.

40. The vessel of claim 39, wherein the first pod is slidably coupled to the first forward strut and the

first aft strut, and the second pod is slidably coupled to the second forward strut and the second aft strut.
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configured to be increased or decreased by vertically translating the

fl oatation devices. 36. The vessel of claim35, wherein the plurality of
pods includes at least a first pod and a second pod. 37. The vessel of
claim 36, wherein the plurality of floatation devices includes at |least a
first floatation device and a second floatation device. 38. The vessel of
claim37, wherein the plurality of struts includes at least a first forward
strut, a second forward strut, a first aft strut, and a second aft strut.
39. 'The vessel of claim38, wherein the first forward strut and the first
aft strilt arldeeeppredeingSavierdsthe plgragiy of floatatien detrer Hrlupganumgei@f flgpgatisecond
for var die$itdsebr@pshdinB o SRGMRFAMIrhts Mbfubidd iRfhe pRRB #diri:@ second side of the
central hull. 40. The vessel of claim39, wherein the first pod is slidably
coupled to the first forward strut and the first aft strut, and the second
pod is Bl i dalhk yeseah aptl@at 4l ovhendn eeepndrefod adloaation detices ag comfisurrd éoved af t
strut. yedRaftdrand& @R 3R veQFl €l @i M 35, wherein the plurality of floatation
devi ces |ncIu§és a nunber of floatation devices corresponding to a nunber
of struts included in the plurality of struts. 42. The vessel of claim41,
wherein one or nore of the floatation devices are configured to be
vertically translated to tilt the vessel. 16
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