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1 VESSEL ACCESS DEVI CE FI ELD OF I NVENTI ON 5 The present invention rel ates
to aquatic vessels and particularly to a hull door for such vessels.
BACKGROUND 10 It is known for vessels for nmaritinme use, or nore generally
for aquatic use, to have a hinged or pivotally nounted door which is
noveabl e between a cl osed, or sea-going, position and an open position in
whi ch the door provides access into a hull-interior and fornms a ranp or
platformfor facilitating |oading and unl oadi ng of cargo, vehicles and/or

passengers, for exanple. In sone known arrangenents, the door seals a 15
wat erti ght bul khead when in thﬂ&@&ﬁﬁ@ﬂ&%&ﬂ@ssel s have been provi ded
with such doors in the bow, stern or sides of the vessel hull. For
exanple, in the so-called “ro-ro'" ferries stemand/ or bow doors provide

for rapid r oFfERD OPINVENTIONd ng and unl oading of vehicles. 20 In
previ ous arrangenents the reach of a door which folds down to provide a

single span ranp is often inadequate. For exanple, when a vessel is

br ought to as in beach, a .door whi ch hi nges .do rd an ward to
provide & 'singte IPaRRenriTRHon Bl daft vitseR e parRB1E Mhudb iR §

t he beach abgy@uiheeswgterline. It is known to extend the reach of a ranp

by depl oynent of one or nore pivotally-nounted ranp 25 sections. The
additional sections are used to span greater distances between the vessel

and a quay, ﬂg@@%ﬁ#&g@&ﬁ’ beach, etc. However, a substantial space is
required to the additional spans when in a stowed, i.e.
sea-goi ng, configuration. These arrangenents are therefore only suitable
for relatively |arge vessels. 30 When a vessel has a conventional propeller

at or neHr thas khewn faf vessels forssaritineensel hemovegaetallysfot aqumtichiseughtave at 0 a

shal | ow area,, such as en enbarking or disenbarking at a beach, it is
desirabl e fohing ox/@ggl\giqyw'ﬁMMﬁWﬂbwa@%ﬂagls ¢ency closedh or sgargARE, ¢ he

Eg‘é"bi ESVi N9 FodifbPhid G ¥p&f BoditiEIn HHRUAAL dobLpRRRIS 26t ifto REAAN intiHdre
and forms a ramp or platform for facilitating loading and unloading of cargo, vehicles
and/or passengers, for example. In some known arrangements, the door seals a
15  watertight bulkhead when in the closed position. Vessels have been provided with
such doors in the bow, stern or sides of the vessel hull. For example, in the so-called
‘ro-ro’ ferries stem and/or bow doors provide for rapid roll-on roll-off loading and

unloading of vehicles.

20 In previous arrangements the reach of a door which folds down to provide a single
span ramp is often inadequate. For example, when a vessel is brought up to a sloping
beach, a door which hinges downward and outward to provide a single span ramp can
be too short to reach from the vessel to the beach above the waterline. It is known to
extend the reach of a ramp by deployment of one or more pivotally-mounted ramp

25  sections. The additional sections are used to span greater distances between the vessel
and a quay, wharf, jetty, beach, etc. However, a substantial space is required to
accommodate the additional spans when in a stowed, i.e. sea-going, configuration.

These arrangements are therefore only suitable for relatively large vessels.

30  When a vessel has a conventional propeller at or near the stern of the vessel and the
vessel is to be brought into a shallow area, such as when embarking or disembarking
at a beach, it is desirable for the vessel to approach the beach bow first. This allows

the bow, having a relatively shallower draught, to approach the beach while keeping



2 the deeper draught of the stem and the propeller, in deeper water. In
this case, it is desirable to have the access door/ranp at the bow of the
vessel . However, the bowis typically finer than the stem which | eaves a
relatively small space to accommobdate a bow door/ranp and its support
mechanismw thin the confines of the hull while 5 maintaining a

stream ined hull formwhen the door/ranp 4s closed. In many known systens,
outer clam doors or a bow visor are used 1o close over the bow door or
ranp to formthe nornmal external bow shape of the vessel and to provide a

first layer efe depbedrhhght Jf&ﬁ%‘%t&ﬁ?&nd"ﬁﬁrbrﬁﬁéﬂehrlﬁ-de%&rﬁrﬂé}?rﬁl filika¥d SPLS are

10 vul nerable to excessive | oadings fromheavy seas and therefore require
subst anti al desrable tndeveatin dcoesk degitampeat thehbow iof theavesset.u Hamieyers theviivsy s
heavy seas a&ﬂ.a ?,i st the, clamdoor. or visor. in anll\%geni ng rather, than a

closing dire Fhanthe steaywhich leayes pdelatively spgll spags toragrammadate ang
[ h ; | . . b
visors have B@ﬁnddcﬁﬂﬁ{l}f: Fﬂnidsl%@(s:%ﬂ%o?lt Hﬁ&hﬂéﬁh‘i’ﬂ"%ﬁﬁﬂ" tﬂ@%ﬁnﬁﬁés%‘fgggésvﬂlgi; whifge bow

shape of the vessel rom sed to accommodate the oor.

| nst al | at$ onneintainngve sheamlined bl fosmt wiken the dpatriamg is elgséd. enent s of a fine
bow formto maintain seagoi ng performance, particularly at high speed, and
an adequate width of the bow access opening into the hull interior. 20

Hence, it ismﬁfaﬁg%gmyaeme,bmg%% doBfs & £66W 1;409\3?@{1&9%%%5@%% fig an
apparatus for providing'a vesse oor providing for access and egress into

a vessel hul bownioer oorampntoi foim decicembexternal lsas shape B tHenveessdd and torprovidened
di sadvant ages at |east prqovide the public with a useful

r which wll L !
choi ce. 25 BRI %lst paystrafpmotgqtion: froner seas/rEnCRilng. o Glams foers pandk vispes preesent
i nventi ofy ma oad i : ' : AAHaL ©
vessel , F%e g‘é@?lggrec%nés%gﬁegﬁaa?mgg%ﬁ :111# aﬁéﬁg@g@@%ﬂegﬁ% 6%&%?%355 pc} rtion
for form ng pruhtings mdHotk sytenisheThie isSparticarty so where heavy seas act against the
clam door or visor in an opening rather than a closing direction. Many failures and

accidents involving clam doors and visors have been reported.

15 In othér known bow door arrangements, the bow shape of the vessel hull is
compromised to accommodate the bow door. Installation of a bow door involves the
competing requirements of a fine bow form to maintain seagoing performance,
particularly at high speed, and an adequate width of the bow access opening into the
hull interior.

20
Hence, it is accordingly an object of the present invention to provide an apparatus for
providing a vessel door providing for access and egress into a vessel hull interior
which addresses at least some the abovementioned disadvantages or which will at
least provide the public with a useful choice.

25
BRIEF DESCRIPTION OF THE INVENTION

In a first aspect the present invention may be broadly said to be a hull access device
for an aquatic vessel, the device consisting at least in part of:
30 a hull access portion for forming part of a hull of the vessel, and
first, second and third connecting means,

wherein:



first, second and third connecting neans, wherein: -3 the first connecting
means is for pivotal attachnent to a major portion of said hull at a first
axis, the bow portion is pivotally attached to the first connecting neans
at a noveable second axis, the second axis being noveabl e perpendicularly
to the second 5 axis along a substantially circular first path when the
first connecting neans pivots about the first axis at the pivotal
attachnent to the major hull portion, the second connecting nmeans is
pivotally attached to the first connecting neans at a noveable third axis,

the third axis | ym%édﬁﬁ%ﬁﬂgﬁﬁeidsriﬂor%tﬂ%@ﬂnéﬁﬁﬁ a R&)er Eﬁtﬂi?ﬂ ofgyigabl e

perpendicularly to the third axis along a substantially crrc 10 second

pat h when t hbull arsfirstaxis,ecti ng neans pivots about the first axis, the third
connecting neans i,s pivotally .connected tqQ the secqnd connecting neans at
2 moveabl o four t hthéxPaw Bto gh vy attachetdglon Hige HEY OBORCLIGLERRIY FRRI y
constrai ned b&hl s 1k | 'ﬁé"ﬁﬂ '

pat h, the huH&vg&}‘C{gg&;& }p“(l)ratﬁilrs’gﬁle?’s pI \%%éa%llglgl? &%Iiléegﬂr?%dﬁ%e ?’r@etggdr?rqllgcti ng

means at $ ks miboogod bwbstantiblty aittwlar firvd phthewhén e, firsecarmdctiighieans piootst h
and fifth axes are spaced apart fromone another. and are substantially
paral | el to 8kt hedimseaxis aithe pivatsl gttachmepiotheyamaion byl partinance bet ween t he

third and fourth gxes. is: rféﬂg%ﬁgéfrﬁ?%&g%ﬁé?&gﬁﬁlﬂtﬁﬁ’g"&hﬁ’ R’ B%?déogﬁ%lc?@gance

di stance between e Sseco perpendi cul a

bet ween t he gremal afdvéabie Hird e, ihe tﬁi@ﬁii@@dﬁ?bbweeﬂmeaﬁrst and fond axes
per pendi cul ar di stance between the fourth and fifth axes. The third path

may be recti Pihbeing moneablecperpandicuarbietle Giritbirdenyis 3leng @ substantiplly ¢itamlaral
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connecting menber ghe third donhédtingafedstis PvorEIpesietled ttbahé isédbind connecting
means at a moveable fourth axis, the fourth axis being moveable but substantially
constrained to movement perpendicular to the fourth axis along a third path,
the hull access portion is pivotally attached to the third connecting means at a
15 moveable fifth axis, and
the first, second, third, fourth and fifth axes are spaced apart from one another

and are substantially parallel to one another.

Preferably the perpendicular distance between the third and fourth axes is

20  substantially equal to the perpendicular distance between the second and fifth axes,
and the perpendicular distance between the second and third axes is substantially
equal to the perpendicular distance between the fourth and fifth axes.

The third path may be rectilinear, and the first fixed axis may lie on the longitudinal

25  axis of the rectilinear third path.

Each of the first, second and third connecting means may be formed by a respective
pair of first and second connecting members, the first connecting members of the first,
second and third connecting means lying substantially in a first plane, the second
30 connecting members of the first, second and third connecting means lying
substantially in a second plane, and the first and second planes being spaced apart and
mutually parallel. The first and second planes are preferably arranged symmetrically

on port and starboard sides of a fore and aft centreline of said hull.



second and third connecting neans |ying substantially in a first plane, the
second 30 connecting nenbers of the first, second and third connecting
nmeans lying substantially in a second plane, and the first and second

pl anes being spaced apart and nutually parallel. The first and second

pl anes are preferably arranged symmetrically on port and starboard sides
of a fore and aft centreline of said hullg_ 4 The hull access portion is
preferably shaped to be cl oseable over an opening in the nmajor portion of
said hull and, when so closed, to formin conmbination with the major
portion an exterior hull formwth a stream ined shape. 5 Preferably, the
hul | access portign is a bow portion which is shaped to formin_

conbi nat i on %1@ hull pecesn pertian as| prefsrablioshaged & be claspabie pvers &y apsping ingthe

vmy e br oadM R PR i BhtfsfaR R R RARE EbnbitiBh S8 ke fGET ' CF

a maj or hul | pedibhiafextefioPBY! fuitwiBina ¥iéamilinied shipecabl e, relative to the
maj or hull portion, between a first configuration in which the bow portion

substanti®lly closes an opening in the 15 major hull portion, and a second
configuratiog_l [ bow portion extends .forwardly .fromt maj or
nul | por t1 onPrelftabte) i b 888 ROy BPStmRuisnt R ie, e e By e
first connectémBingie withSthei Mo hul pHrtigt AR dxidRiok MAlINRINGr whi!d st@intlied at a
20 fixed first axis, the hull "access portion is pivotally attached to the
first connectapekgdbewrshape. a noveabl e second axis, the second axis being

noveabl e perpendicularly to the second axis along a substantially circular
first path when the first connecting neans pivots about the first axis,

10 In a second aspect the present invention may be broadly said to be an aquatic vessel

consisting at least in part of:

a major hull portion,

a bow portion which is moveable, relative to the major hull portion, between a
first configuration in which the bow portion substantially closes an opening in the

15  major hull portion, and a second configuration in which the bow portion extends
forwardly from the major hull portion, and

first, second and third connecting means,

wherein:

the first connecting means is pivotally attached to the major hull portion at a

20  fixed first axis,

the hull access portion is pivotally attached to the first connecting means at a
moveable second axis, the second axis being moveable perpendicularly to the second
axis along a substantially circular first path when the first connecting means pivots
about the first axis,

25 the second connecting means is pivotally attached to the first connecting
means at a moveable third axis, the third axis lying between the first and second axes
and being moveable perpendicularly to the third axis along a substantially circular
second path when the first connecting means pivots about the first axis,

the third connecting means is pivotally connected to the second connecting

30 means at a moveable fourth axis, the fourth axis being moveable but substantially

constrained to movement perpendicular to the fourth axis along a third path,
the hull access portion is pivotally attached to the third connecting means at a

moveable fifth axis, and




25 the second connecting neans is pivotally attached to the first

connecting neans at a noveable third axis, the third axis |ying between

the first and second axes and being noveabl e perpendicularly to the third

axis along a substantially circular second path when the first connecting

means pivots about the first axis, the third connecting neans is pivotally

connected to the second connecting 30 ngfns at a noveable fourth axis, the
I a

fourth axis bei ng noveabl e but substant ly constrained to novenent

perpendi cular to the fourth axis along a third path, the hull access

portion is pivot atle/fidt, sewhadthirg, fonethtahil Eﬁthcﬁeﬂ%tskﬁébdr@aﬁﬁﬁ-@ﬁ ofe afdiN&abl e
fifth axis, and -5 the first, second, third, fourth and fifth axes are

spaced apart 2i¢ gihsubsiantially parallebiecbng apotbemst anti al |y parallel to one
anot her. Preferably the perpendicul ar di stance between the third and fourth
axes is b5 substantially equal to the perpendicul ar di stance between the

second and f PdféraBiethe PEpdndfube’ BREMCE Ubdivest Sthanafirdd Sinie gsuritheanxggcRnd

and third axes is substantially equal to the perpendicular distance
bet ween the suehstanhialiydqyal fte theaperpenditudan distancepbativeem thepsecomt and fifthaaxes,and

the first fi ' Lol th i tudi I 0 ' f.th .
e T A el oot Geb RS b a5k ki e R senity
neans is for E@Qﬂ By the gﬁﬁ%ﬁ@i@ﬁl‘aﬁ’@isﬁﬁbé b&veerd ﬂxé?(]&urﬂi_ whdsEmPgsconnect i ng

menbers, the first c cting nenbers of the first, second and third

connecting neans |lying substantially in a first plane, the second 15
connecti ng rs, of the first. second and third connegtin ans |.yi.ng
Substant | o 10 fHicd Beth vy b tecilingah o e Bise Ged BB i o i beewudity
spaced agyrtmﬁg@fﬂﬁqagﬁﬁkmqﬂﬁa?gmpl. The first and second pl anes are
preferably arranged symetrically on port and starboard sides of a fore

and aft centreline of said major hull portion. 20 The hull access portion
is preferabl h d to be closgabl.e over, the openin d, when so.closed,
Lo Form 1 n cHRH HEEP GishReCAT Fal THIGORMRG SO0 BrioNase Bk EsPRrNETRIr o or m
with a streaghingd $R8RE cohtifl ARbibdrs e ikst RoRARENE MnbhBes! o thePRM:,

portion
second and third connecting means lying substantially in a first plane, the second

15 connecting members of the first, second and third connecting means lying
substantially in a second plane, and the first and second planes being spaced apart and
mutually parallel. The first and second planes are preferably arranged symmetrically

on port and starboard sides of a fore and aft centreline of said major hull portion.

20  The hull access portion is preferably shaped to be closeable over the opening and,
when so0 closed, to form in combination with the major hull portion, an exterior hull
form with a streamlined shape. Preferably the hull access portion is a bow portion

and the streamlined shape is a tapered bow shape.

25  The hull access portion, when in the second configuration, may form a ramp, platform
or stairway which facilitates access and egress to the interior of the vessel hull via the

opening.

This invention may also be broadly said to consist in the parts, elements and features
30 referred to or indicated herein, individually or collectively, including any or all
combinations of any two or more of said parts, elements or features, Where specific

integers mentioned herein have known equivalents in the art to which this invention



and the streamined shape is a tapered bow shape. 25 The hull access
portion, when in the second configuration, may forma ranp, platform or
stairway which facilitates access and egress to the interior of the vessel
hull via the opening. This invention may al so be broadly said to consi st
in the parts, elements and features 30 referred to or indicated herein,
individually or collectively, including gpy or all conbinations of any two
or nore of said parts, elenments or features. Were specific integers

menti oned herein have known equivalents in the art to which this invention
-6 rel ates, salaths,k mmhn kagwnveddvdlentsir &e déemed to e indurpsmprdahedinheseim as
If specifically_ set forth. BRI EF DESCRI PTION OF THE DRAWNGS 5 A preferred
formof the PR¥ YS#VERt on will now be described with reference to the
acconpanyi ng drawi ngs in which: Figure 1 shows a perspective view of a
forward portion of a vessel hull having 10 a bow access device shown in an

opened posit BRIEFDESCRIPTIONOFAHEDRAWINGS evati on of the hull portion
shown in Figure 1, but wth the bow access device shown in a closed
position,sFi gure 3 shows a plan view of the hull portion shown in Figures 1

and 2, Figure 4 i | en at
centreline 15 A- &Spr?f e&eggé@gﬁhbﬁde% éﬂqu‘%@gﬁ g‘éllégﬁnﬂé##?r%% f"%‘ﬁ“&?ﬁ F‘?}cg hul |
portion seentorhtAtdongpanging (Ba\mhgﬂrgumeh~4 DETAI LED DESCRI PTION OF THE

| NVENTI ON 20 The figures show a forward portion of the hull of an aquatic
vessel having a device which provides for access and egress to and froma

oLl ot or v 2gfed PSRN FpeSRSPLL e o RN £1EHS Tl
over thel@peabby a%Béhs@BﬂBaEﬁcﬁvﬂ i aal dpededasostion, and
Figure 2 shows a port side elevation of the hull portion shown in Figure 1, but
with the bow access device shown in a closed position,
Figure 3 shows a plan view of the hull portion shown in Figures 1 and 2,
Figure 4 is a diagrammatic side view of the hull portion as seen at centreline
15  A-A of Figure 3, and

Figure 5 is a magnification of the hull portion seen within circle B of Figure 4.
DETAILED DESCRIPTION OF THE INVENTION

20  The figures show a forward portion of the hull of an aquatic vessel having a device
which provides for access and egress to and from a hull interior via a closeable
opening that is provided toward the bow of the vessel. The device shown is primarily
a bow door which is closeable over the opening and openable to allow access and
egress to and from the hull interior through the opening. The device also provides a

25  surface for use as a pathway during such access and egress.

A vessel has a major hull portion 1 and a bow portion 2. The bow portion is shown in
the figures in a closed position 2A, a first mid-position 2B, a second mid-position 2C,
and an open position 2D; the mid-position being partway between the closed and

30 open positions. The major hull portion has an opening 4 at a forward end thereof.

As may be best appreciated from Figure 4, the bow portion 2 is moveable, relative to
the major hull portion 1, between the closed configuration 2A in which the bow



egress to and fromthe hull interior through the opening. The device al so
provides a 25 surface for use as a pathway during such access and egress.
A vessel has a major hull portion 1 and a bow portion 2. The bow portion is
shown in the figures in a closed position 2A, a first md-position 2B, a
second m d-position 2C, and an open position 2D, the m d-position being
partway between the closed and 30 open pogitions. The major hull portion
has an opening 4 at a forward end thereof. As nmay be best appreciated from
Figure 4, the bow portion 2 is noveable, relative to the major hull
portion 1, bpordivasubdimtinllyshdecthabpeningtj axl tRdopen conifighratine 2Baiw whigtothiei on
substantially closes the opening 4, and the open configuratjon 2D i n_which
the bow porg?wd’oé'}&”eﬁﬁ?"gcfg%ﬂf Jfrqm Fﬂ@f%ﬁﬁd}omﬂﬂ|ﬁ§%4 glso showuthe 4

al so shows tBSw&BPY&n%rtﬁéﬁEbﬂn@dira{?s?Js ghfedi ate position 2B. 5 As may be
best appreciate romFigure 1, the bow portion 2 is supported by port and

starboard sets of rigid but pivotally connected |inks. The sets of |inks

are pivotally attached at Qpposite sides of the bow portion to flank the
openi ng 4° i nB§ I?Webmsaqpreqmﬁﬁrpmlﬁgwé,H@ﬁ,@%wm@ﬂ 20p sprporied DYiPeHi g on

the links to -0 -f f M t he
open posi t1 o BNPHEINM o ENFESmcE RTYHRE ThESER GHRIG aBpvBal,
openi ng 4. Theached Iaomﬁpstgitdeﬁies o ttheoBow Dodiforf for fink the apeninganthtd lthe dessel

connecting nmeans. Each of these three connecting nmeans conprises a
respective pHiteriasi Thgbew mortian gpeps by syinggston Bgdinks e seayeddevsnwedtandg

| i nks whi ch (i af | gur, e and
ot centr ol | RENATLERE ik Sk pERA SN GRS LD, ha T Bl B ke
further tescbadkeshebteomssel hall bpeiisg #f each pair pivot about common nutually
parallel axes. Figures 4 and 5, being views at the centreline A-A show
the first, second and third 20 starboard connecting |inks 6S, 8S, 10S.
These starbo

i nk: SQ - i ' . ' o
first port cghgef@;l%%gﬁeg%ﬁ%%ﬁa{ﬁg?m’ F %g#%u%n?r rd‘é%'gﬁgebé %ge?llgh\li@a[&&? The
second port ¢eeateéd dhnkétitlg méambmphissya tespédiee baig Wf egbstantially similar port

and starboard connecting links which are symmetrically configured and arranged
15  about the fore and aft centreline A-A (seen in Figure 3) of the vessel hull. As will be
further described below, the links of each pair pivot about common mutually parallel

axcs.

Figures 4 and 5, being views at the centreline A-A, show the first, second and third
20  starboard connecting links 6S, 8S, 10S. These starboard links are also shown in

Figure 1, which also shows the first port connecting link 6P and the third port

connecting link 10P. The second port connecting link is not shown in the figures.

7?? The bow portion 2 and the three starboard connecting links 6S, 8S, 10S are
25 shown in Figures 4 and 5 in dotted, dot-dashed, and continuous lines to indicate the

bow portion in the closed 2A, midway 2B, 2C and open 2D positions, respectively.

The first connecting means comprises the first starboard connecting link 68 and first
port connecting link 6P. These first starboard and port links are pivotally attached to
30  the major hull portion 1 at a fixed first axis 12. The bow portion 2 is pivotally
attached to each of the first starboard and port connecting links at a moveable second

axis 14. This second axis is moveable perpendicularly to the second axis along a




??? The bow portion 2 and the three starboard connecting |links 6S, 8S, 10S
are 25 shown in Figures 4 and 5 in dotted, dot-dashed, and conti nuous
lines to indicate the bow portion in the closed 2A, mdway 2B, 2C and open
2D positions, respectively. The first connecting neans conprises the first
starboard connecting link 6S and first port connecting |ink 6P. These
first starboard and port links are pivotagly attached to 30 the major hull
portion 1 at a fixed first axis 12. The bow portion 2 is pivotally
attached to each of the first starboard and port connecting links at a
noveabl e seceéwhstantially cirdularTfirss pathckinwhenx ite fisst poneatihge meengpivdiscabloat the t o
t he second aﬂﬁi along a -8 substantially circular first path 16 when the
first connec F¥eans pivots about the first axis. The second connecting
means conprises the second starboard connecting link 85 and 5 second port
connecting link (not shown). These second starboard and port second |inks
are pi vot al | fhas¢wmol ednneagting excanspeanprises thetsecdrmbstatboard cpoomdctihg dink 8Siankls 6S,

6P of the, first ti t ble third axis 18 This third
axi s | es5 beb9A ROecomecltng ok tof shaym). . fBessctecmns shboartyandraert ofand axi s
| s noveabl e Hﬁk@ﬁ@?i%‘tﬂl&&d}tﬁécﬁé& th 1o Sélécfi@e &éx‘b%aﬂ'a?iﬂ%(gﬁ ROFHARS! 8P b¥ the

circul ar second path 20 en the connect I ng means pi vots about
the first axfisstt@nnetling nidang atd muaesblethirkaxis 180rfhis third dxieliéshbateeat theboar d

connecting li.nk | 0% .an third part copnecting link | OP. These thir

st ar boar d an&rsaa%ﬁ?mﬂﬁahq yefRad I%Efri Ths ﬁmﬁx%alﬁmwe PE‘WH‘SW‘%@%&&FW
st ar board anq."-ﬁp : ' : : ' .
noveabl e fourt g%(llss 2%. g'lshll)égﬁloag t%&gﬁg&%ﬂ %;@fgh%ttﬂ%gﬂgugst%ngal |y
constrai hed treanomeoisabmerihi first axis 2. t he fourth axis only along a

rectilinear third path 24. The bow portion 2 is pivotally attached to the
third connecting |inks 10S, 10P at a 20 noveable fifth axis 26. This fifth

i 26 i : _ oy : _ R
Fourth path S8 Gihs opicefiR nidns omPribcsdnt yiikd'icans forpiopticl Bk 1057
22, 26 are stHislport ¢annkgting link 10P. These third starboard and port third links are pivotally

attached to the respective starboard and port second links of the second connecting

15 means at a moveable fourth axis 22. This fourth axis is moveable but is substantially
constrained to move perpendicular to the fourth axis only along a rectilinear third path
24.

The bow portion 2 is pivotally attached to the third connecting links 10S, 10P at a
20 moveable fifth axis 26. This fifth axis 26 is moveable perpendicular to the fifth axis
along a curvilinear fourth path 28.

The first, second, third, fourth and fifth axes 12, 14, 18, 22, 26 are substantially
parallel to one another.
25
In the preferred embodiment, and as shown in the figures, the perpendicular distance
between the third axis 18 and the fourth axis 22 is substantially equal to the
perpendicular distance between the second axis 14 and the fifth axis 26. The
perpendicular distance between the second axis 14 and third axis 18 is substantially
30  equal to the perpendicular distance between the fourth axis 22 and the fifth axis 26.

The fixed first axis 12 preferably lies on the longitudinal axis 29 of the rectilinear
third path 24, as shown in Figures 4 and 5.



parallel to one another. 25 In the preferred enbodi nent, and as shown in
the figures, the perpendicul ar distance between the third axis 18 and the
fourth axis 22 is substantially equal to the perpendicular distance

bet ween the second axis 14 and the fifth axis 26. The perpendicul ar

di stance between the second axis 14 and third axis 18 is substantially 30
equal to the perpendicul ar di stance betw&en the fourth axis 22 and the
fifth axis 26. The fixed first axis 12 preferably lies on the |ongitudinal
axis 29 of the rectilinear third path 24, as shown in Figures 4 and 5. 9
As noted above, each of the first, second and third connecting neans is

forwod by 3. ARTRRGCHoVE dBh or e fl ShRbnS SRR o GRIRRE bl FEBRGEFHTS

links, and in the ‘enbadi ne ese are arrange
port and st ardypevtide! paik Sofofirst Saride Spedikli YenrReHigs Mémbert osre liake] add in the
centreline. Each of the respective first connecting |links 6S, 8S, 10S of
the first, seabedimentishaywn these agraseanged, syramatically es porand sarbearg links gnf  r st

pl ane on ¢ he ] ' eline A-A of the hull, as seen in
the plan gvi eﬁ&&?%ﬁ%ggg?afgé“‘iﬁg%&%%ét 10 connecting links 6S, 8S, 10S

together with the bow portion 2 forma first parallel ogramor pantograph.
Each of the respective second connecting |links (only 6P and 10P bei ng shown

in Figure 1Fafofthe respeefive firsicennpeding links 6§, 82ntScefi the fird.asesond end third
substantial | y_] . ¥ i ch 4 ralle | apart
fromthe fi ré?ﬂﬂéf;%lr‘é%geﬁggcl)%gaﬁiﬁ%r .“aél' dil'é‘ gfﬁrﬁtt ﬁgangedr?t plglm%’ e CA A,Siagg&‘seglgn I n
the plan vi egerfelifie GUAL oB theThlLt &7 G8n SR ABE PlBOVieRCoHT Bigurd BNKThd ages Hiest with
t he bow portion 2 forma second parall el ogram or Bant ograph_which is

di nensi oHed senssetng ilinksy68.n8Ss P8 degethes With sthepbpawoperion. 226rmma firstst

and second p ) r y arranged symretrically on port and
st arboard si h%@ﬁ%lf)&{m%ne&:"p%%@gg% "all hull centreline A-A The two

pant ogr aphs toget her support the bow portion 2. The bow portion has pad-

Each of the respective second connecting links (only 6P and 10P being shown in
Figure 1) of the first, second and third connecting means lies substantially in a second
15 plane, which is parallel with and spaced apart from the first plane and on a port side of
the centreline A-A, as seen in the plan view of Figure 3. The three second connecting
links together with the bow portion 2 form a second parallelogram or pantograph

which is dimensioned substantially the same as the first pantograph.

20 The first and second planes are preferably arranged symmetrically on port and
starboard sides of the fore and aft hull centreline A-A.

The two pantographs together support the bow portion 2. The bow portion has pad-
eyes or lugs by which the bow portion is respectively and pivotally connected to the
25  lower ends of the first and third connecting links. The pantograph of connecting links
allows the bow portion 2 to swing further forward from the major hull portion 1 than

if it were simply swung about a single pivotal axis.

The two pantographs are pivotally mounted to the major portion of the hull at
30 respective pivotal attachments on the fixed first axis 12 and on respective sides of a
passageway leading to the opening 4 at the forward end of the major hull portion 1.




eyes or |lugs by which the bow portion is respectively and pivotally
connected to the 25 |l ower ends of the first and third connecting |links. The
pant ograph of connecting links allows the bow portion 2 to swing further
forward fromthe major hull portion 1 than if it were sinply swng about a
single pivotal axis. The two pantographs are pivotally nmounted to the major
portion of the hull at 30 respective piygtal attachnents on the fixed
first axis 12 and on respective sides of a passageway |eading to the
opening 4 at the forward end of the mgjor hull portion 1. -10 In each

pant ogr aph, #n padopagograph, 4 ipred fio iprixedrtoaineesr othet bé thecesvdamd thivdr d
connecti ng Iinks t.o rOV|de t. connecti gn he, fourth axis 22.

t al
The pin runs® nlgsttPaHr%‘HB g’ledi{‘(’)(?tgl CoRneqtion i the %Pﬁ{‘éxﬁlzgegheélﬂ R&Smaj or

portion of t r i

rectilinear EISFELH Lﬁ&g’tﬁ&n@oé&?glgﬁiﬁgrﬁ@g|ﬁs£égﬁgpt§%&€adgﬁé&nﬁ eaBF@ o]vtgr t he
openi ng 4. Wemstiairethe fourthpaxis foanovealeigthe cectilinéartpath Bpeni ng, i.e. when in
the first_configuration 2A (and as best seen in Figure 4), the bow portion
2 forms, ¥n conbination with the maj or hul | portlon 1, a hull formwth a
streant i ned goi ng
performance o togﬂeg@gglsb?so c?bg&tt?l cu @:&le %?geheégmﬁgra g@%g%élg%ggame
bow portion podiofds closdiibver ﬂwdpeﬁhlgafe vﬂren\dnalwlﬁm téhfiparmiod PN {and)as Hegtpes
which neet cl osel aI an n abutment line to provide fair exterjior |ines
to the vesseFeaRIn %aﬁ,&’%ww@ﬁ 2deER% %e@raﬁmamnw i thromaing huail 901fu9nt he
open confi gun Q 0
relative to tlﬁaeh'?rlgf%ﬁl -EF% Stréa:}[‘l on o &Qgé&ggﬂl}%ﬂgﬁ ogggt‘?&#ﬁpﬁé P° of

t he beachoor s@tgbﬁrg mxfofnaa@ceaéf thbivessel; rﬁhar;iaaiduMIyom hlgiaetbhwraapms I'Ehet O

t ake place. Wien the bow portiogn is opened the upper surface 30 fornms a

pl at f or m wheBO® Restiomandymajor il pastien re p;pwaemﬁu emﬁ%tw@wpa%wmm as
the fully op f ely, the
surface 20 naﬁ%ebaags ap eﬁg “?ﬁm”tegﬂi‘?‘ﬂ%?’g?‘ﬁ%f@ Jé:('tegtbﬂ-?inés to%é@ aC| u}ﬂf ate
access to and egress from the interior of the vessel huII

The bow portion opens outwardly and downwardly to the open configuration 2D. The
15 exact angle of the opened bow portion relative to the major hull portion can be
adjusted to suit the height of the beach or other surface at which embarkation or
disembarkation is to take place. When the bow portion is opened the upper surface 30
forms a platform when substantially horizontal, or a ramp when inclined as shown as
the fully open, or second, configuration 2D in Figure 4. Alternatively, the surface
20 may be shaped with steps to provide a stairway to facilitate access to and egress from

the interior of the vessel hull.

The substantially horizontal junction between the bottom of the closed bow portion
2A and the major hull portion 1 has a somewhat V-shape with port and starboard
25 flanks meeting at a bow stem. As may be best appreciated from Figure 5, the aft-most
ends of this V-shape of the bow portion follow a curvilinear path similar to curvilinear
path 28. In particular, as the bow portion 2 opens from closed position 2A, through
mid-positions 2B, 2C, to open position 2D, the aft-most lower parts of the of the bow
portion 2 move forward, initially downwardly, then substantially horizontally, then
30 upwardly. At the same time, the lower end of the stem of the bow portion 2 moves
downward and forward along a somewhat different curvilinear path. The effect is for

the aft ends of the port and starboard sides of the V-shaped bow portion to imitially



The substantially horizontal junction between the bottom of the closed bow
portion 2A and the major hull portion 1 has a sonewhat V-shape with port
and starboard 25 flanks neeting at a bow stem As may be best appreciated
fromFigure 5 the aft-nost ends of this V-shape of the bow portion follow
a curvilinear path simlar to curvilinear path 28. In particular, as the
bow portion 2 opens fromcl osed positioniA through md-positions 2B, 2C
to open position 2D, the aft-nost |ower parts of the of the bow portion 2
nove forward, initially dowwardly, then substantially horizontally, then
30 upwar dl y. mave dbwnwardetotcleae thetrhajot lnveportionl amd theheafier evovafg foheardpw riser t i on
2 moves downward and, forward al.ong a sonmewhat, different curvilinear path.
The et fect | BPyar st flank A atowies Fariasgrionaidne mascs Sl #otIRes of -t ho
V-shaped bow portion to initially -11 nove downward to clear the ngjor hull
portion and then, after nmoving forward, to rise upward and flank the
narrowi ng f obueing theahitiah optnihepharg, othe hwhale prow i pontiorDmidves) dolweanwand tand|
openi ng phase, the whol e bow portion nmpves _downward, an 5 forward away
fromthe 4fnalj &mﬁm WP, ?W@lrnowiﬁew% fugingdhe daften OpgRIPH BASE he
bow portion g ' : LS | W th
the aft endbegPoiporfgBpivof, Bk dRBkoR b RAVACIYL Y philBeg, SiARERE O o
whi | e the foendraf theppart andstathoerdxidespditlid Yrshamaninoving upovardwhilel twrfoswatd 10
Correspondingly, on closing, the bow portjon initially pivots about the
notional axiB tthe hew pprtion) coptipyegeaoveglommavard.ne maj or hul | portion with
a substantially linear notion in an upward and rearward direction. This
substantially |inear closing novenent of the bow portion sinplifies the
provi si ony of Carregoadinghy) onséssing) elic\bew poftioncinitidigh prevts ab@itithe Roticithl ki

maj or hull portion._ 15 The bow portion 2 can be noved between the opened
and cl osed chbwthen finallyorleses pgainst the-maier bhll pagiondnbum substantiakhy, ingay matignone

- ; j 1 . : 32,
34 are att aciol PR R heikald fitbqionc, BFE sulianEEy FEE ARl 0
fed through gRYREpbvienfsahplifddie pfovisiéh o4 watketight 8sdleetwecn thellclosyd bowt

portion and the major hull portion.

15
The bow portion 2 can be moved between the opened and closed configurations by an
actuator, not shown, or manually. In one arrangement, and as shown in Figures 1 and
4, port and starboard lines 32, 34 are attached to the inside of the distal end of the bow
portion 2 and fed through respective fairleads 36, 38, or over respective pulleys, at

20  corresponding locations at the top of the opening 4 in the major hull portion 1. A
winch powered manually or by a drive motor can be used to slacken the lines so that
the bow portion drops outward under its own weight to the open position 2D, or to
tension the lines to raise the bow portion and maintain it in its closed position 2A. It
is to be noted that a mid-portion of the port line 32 has been omitted in Figure 4 to

25  reveal the starboard pantograph more clearly.

Although the invention has been described by way of example and with reference to
particular embodiments, it is to be understood that modifications and/or
improvements may be made without departing from the scope or spirit of the
30 invention. For one example, a bow portion as described above may be provided in
either one or both hulls of a catamaran vessel. For another example, the bow portion
and the major hull portion are provided with sealing means, such as sealing rims

which, when the bow portion closes, compress resilient rubber gaskets. A double set



correspondi ng locatlons a ' - SOl T
portion 1. A w nch powered nmanually or by a drive notor can be used to
sl acken the lines so that the bow portion drops outward under its own
wei ght to the open position 2D, or to tension the lines to raise the bow
portion and maintain it inits closed position 2A. It is to be noted that
a md-portion of the port line 32 has been omtted in Figure 4 to 25
reveal the starboard pantograph nore clegily. Al though the invention has
been described by way of exanple and with reference to particular

enbodi nents, it is to be understood that nodifications and/or inprovenments
may be nmade uof tilmcand geks phirs thalybemstdito prooide addouble sebl toatdudeahSlkelihoedt i on.
For one exanple, a bow portign as described above may be provided in

ei ther one offWaehememngthghull thrgughtie srening yden thehovapertipg is desedpl e, t he
bow portion and the major hull portion are provided with sealing neans,
such as sealing rins which, when the bow portion cl oses, conpress
resilient ruBbesndmsiedample, dpdablessrtrotalabl@bridging sef o pdtfirmp@bt showay be

used to provide a double seal to reduce the |ikelihood of water entering

the hul | % hreagbe pravidgdchatweenathe maipehwbnoriont § and the wpnss sufageol0 ehbovwor e
le, abl tat abl.e brj dgi t f not, .sh 5
oan b pr ov, BN bt @ Rt pReae by R R Therk 58 b/ MR 246 PO o0

of bow porti gipedition@Isr eate a snmooth passage or wal k way when the bow

portion 2 is opened at position 2D. Furthernore, the invention is
particul arly advant ageous for use as a bow access 10 device where the

constraints @f ace t.he relatively.narrow bow sections of vessel hul |
Give |1ttle PuhERGRe the ingeaiipnris Arrtshlstty, advantrRbndt fin BF8) of o i
However , 10 t NgeitWGRbe e bchsBhinf oTishacUt ﬁxefr@]"ati%lg ndfroW bveSRcAERESHa FRYdIce or
as a port or starboard side access device. 15 Still further, the

rectilinear bahgivedittle radm ttinfit aelpesizngp thatihashamadegquatglyclang beache Haveayer, by
constraining,the fourth al ong a, circul ar path. e fourth

i S. | T
axis can be"5riBYsEeR 1%?]%‘)?( hi‘%ﬁ%g’g?ﬁgﬁ%g¥ﬁp aLCESS Jevige %&Ftalg) rssft%fpﬁ%fgr d
radial arms {Rabe@5€device.

15  Still further, the rectilinear constraint of the moveable fourth axis 22 can be replaced
by constraining the fourth axis to move only along a circular path. The fourth axis
can be provided at the distal ends of a pair of port and starboard radial arms that are
pivotally attached to respective fixed points on the hull 1.



pivotally attached to respective fixed points on the hull 1. - 13 LIST OF
FEATURES LABELLED I N THE DRAW NGS maj or hull portion 1 bow portion 2 bow
in closed position 2A' 5 bow in md-positions 2B, 2C bow in open position
2D opening 4 first starboard connecting link 6S second starboard
connecting link 85 10 third starboard connecting link 10S first port
connecting link 6P third port connectingglink 10P fixed first axis 12
noveabl e second axis 14 15 circular first path 16 30 noveable third axis
18 circular second path 20 noveable fourth axis 22 rectilinear third
path 24 20 nbiSEREOEFEATURES [ABBLLED IN THEBRAWINGS path 28 | ongi t udi nal
axis 29 upper surface 30 port line 32 25 starboard line 34

major hull portion 1 moveable third axis 18
bow portion 2 circular second path 20
bow in closed position 2A moveable fourth axis 22

5 bow in mid-positions 2B, 2C rectilinear third path 24
bow in open position 2D 20 moveable fifth axis 26
opening 4 curvilinear fourth path 28
first starboard connecting link 6S longitudinal axis 29
second starboard connecting link 8S upper surface 30

10 third starboard connecting link 10S port line 32

first port connecting link 6P 25 starboard line 34
third port connecting link 10P fairlead 36
fixed first axis 12 fairlead 38
moveable second axis 14 fore and aft centreline A-A

15 circular first path 16
30



fairlead 36 fairlead 38 fore and aft centreline A-A -14 CLAIMS 1. A hul
access device for an aquatic vessel, the device consisting at |least in part
50fa hull access portion for formng part of a hull of the vessel, and
first, second and third connecting neans, wherein: the first connecting
means is for pivotal attachnment to a mgjor portion of said hull at a first
axis, 10 the hull access portion is pivofalLly attached to the first
connecting nmeans at a noveable second axis, the second axis being noveabl e
perpendicularly to the second axis along a substantially circular first
pat h when t h€LHAIMS connecting neans pivots about the first axis at the

pi votal attachnment to the major hull portion, the second connecting neans
is pivotally attached to the first connecting 15 nmeans at a noveable third
axis, the third apml #chq deeicwasian fiBafid tabelMhE deGice BohsRIRE at Rast iRPhAY
noveabl e perpendicularly to the third axis along a substantrally circular
second path wfien the first connecting neans pivots about the first axis,

the third connecti means i s pivotally connected. to the. second connecting
mans at B moveabP BUR Gtresnporiel fordhaming pRttol & A0 oS HSSIHhBAbI e but

substantially 20 i ; gﬁ;ﬁ}}, rpendicular to the fourth axis
along a third pat E&’%tﬁﬁuﬁﬁqg%@g@%po |gﬁﬁi s pivotally attached to the
third connectwhegimeans at a noveable fifth axis, and the first, second,
third, fourth and fifth axes, are spaced apart from one anat her . and are
substantial |y par i€t ¢aangringneansds for pivosal atfaghpent {g adugoypestion of said
clainmed in Chﬁiilﬂﬂalﬁrsi’%ﬁé,ei n the perpendi cul ar di stance

10 the hull access portion is pivotally attached to the first connecting means at a
moveable second axis, the second axis being moveable perpendicularly to the second
axis along a substantially circular first path when the first connecting means pivots
about the first axis at the pivotal attachment to the major hull portion,

the second connecting means is pivotally attached to the first connecting

15 means at a moveable third axis, the third axis lying between the first and second axes
and being moveable perpendicularly to the third axis along a substantially circular
second path when the first connecting means pivots about the first axis,

the third connecting means is pivotally connected to the second connecting
means at a moveable fourth axis, the fourth axis being moveable but substantially

20  constrained to movement perpendicular to the fourth axis along a third path,

the huil access portion is pivotally attached to the third connecting means at a
moveable fifth axis, and

the first, second, third, fourth and fifth axes are spaced apart from one another
and are substantially parallel to one another.

25
2. A hull access device as claimed in claim 1, wherein the perpendicular distance
between the third and fourth axes is substantially equal to the perpendicular distance
between the second and fifth axes, and the perpendicular distance between the second
and third axes is substantially equal to the perpendicular distance between the fourth

30 and fifth axes.

3. A hull access device as claimed in claim 1 or 2, wherein the third path is

rectilinear.




between the third and fourth axes is substantially equal to the
per pendi cul ar di stance between the second and fifth axes, and the

per pendi cul ar di stance between the second and third axes is substantially
equal to the perpendicul ar di stance between the fourth 30 and fifth axes.
3. A hull access device as clainmed in claim1 or 2, wherein the third path
is rectilinear. -15 4. A hull access deyice as clainmed in claim3, wherein
the first fixed axis lies on the longitudinal axis of the rectilinear
third path. 5 5. A hull access device as clained in any one of the
precedi ng clains, wherein each of the first, second and third connecting
means is formed by a respective pair of first and second connecting
menbers, thedfirsh ludhasessideyiceasislaimedin ¢lpim B wherein the fissi dixgd axisHies @n

connecti ng ans_l.yi.ng,substantially in a first plane, the second
connect i ng 81@%81‘“%! ﬁ’gsf’fﬁ’g{?&@gﬁﬂ}'ﬁ&f@ﬁﬁht hird connecting means |ying 10
substantially in a second plane, and the first and second pl anes bei ng

spaced apart and nutually parallel. 6. A hull access device as clained in
claimb5, Shebei n Ahkulf agesss davicesascaaithed| inrmpy onarod the preaeing slamstwhereinl y on

t d starb i.d f f d af.t treld f 15 id hull. 7.
A hul | acces ektat e R sefendand Yhifd Rigneitine SR8 tee pRePdvReRRRSr o n
the hul | acceps A idcofl Iconiding dniriodis, HeomRERbANRYRE AEMBRSTM el first he

maj or portion of said hull and? when so closed, to formin conbination
wi th the maj secopdrand dhirdcon@itiog tmeans lying| substemtiallyi inha dirstt plaszayithereetontiape.

8. A hull access device as claiped.in an ne of .the precedi ng cl ai.ns,
Mhereln |t RoSHIeRtE (BeEbaS. ol Jhe: i SETEORRS Gty CONGCEnE NESEH (BEor m
in conbinati it j I i i Qr i a
stream i 1raltgd %ﬁ%&?l%yﬁgﬁ%&éﬂa@% agd%ﬁfgg%ﬁ% g&vﬁel?é% bggﬁsilpsa{:ﬂ aigtahpeast
in part of- mutually parallel.

6. A hull access device as claimed in claim 5, wherein the first and second planes
are arranged symmetrically on port and starboard sides of a fore and aft centreline of
15  said hull.

7. A hull access device as claimed in any one of the preceding claims, wherein
the hull access portion is shaped to be closeable over an opening in the major portion
of said hull and, when so closed, to form in combination with the major portion an

20  exterior hull form with a streamlined shape.

8. A hull access device as claimed in any one of the preceding claims, wherein
the hull access portion is a bow portion which is shaped to form in combination with
the major hull portion an exterior hull form with a streamlined tapered bow shape.
25
9. An aquatic vessel consisting at least in part of:
a major hull portion,
a hull access portion which is moveable, relative to the major hull portion,
between a first configuration in which the hull access portion substantially closes an
30 opening in the major hull portion, and a second configuration in which the hull access
portion extends outwardly from the major hull portion, and
first, second and third connecting means,

wherein:



a major hull portion, a hull access portion which is noveable, relative to
the major hull portion, between a first configuration in which the hul
access portion substantially closes an 30 opening in the nmajor hul
portion, and a second configuration in which the hull access portion
extends outwardly fromthe mgjor hull portion, and first, second and third
connecting means, wherein: -16 the firsgjsconnecting neans is pivotally
attached to the nmgjor hull portion at a i xed first axis, the hull access
portion is pivotally attached to the first connecting neans at a noveable
second axis, the grRRCcchme&tingemBshs D PEVIE ARERENG B hadjbryhdlPpéfien aeaond
5 axis along a substantially circular first path when the first connecting
means pi vot sfixehfinst axipe first axis, the second connecting nmeans is

pivotally attacheg t,o.the first connectin S, at noveabl e third axis,
the third axis |yﬁ’r"rd’“15‘e"f°\ﬁ_ﬁséri’°ﬁh‘_’él Pty ghached foyths firs COQBE"%:S‘&i‘H‘EF‘Mgéabl e
per pendi cul apoyedtle §dt8nd Bkis Othe ¥édond|aRRbetngSBoéaBI ?&béﬂdi&ilérﬁﬂio%e sdddngecond
pat h when the first connecting neans pivots about the f

irst ‘axis, the third
connect i nfy nexinslang piuwbstantiay cioeularciizstipatb when thedustdcanmaeting ineaps pivelss at
a noveabl e fotlé)rw @%s .the fourth axis being noveabl e but substantially
constrained # trlét"wberpendi cular to the fourth axis along a third

path, the hull acgRsSscBRd _tcbﬁﬁbcitiﬁgFihé’é?n%%'ﬁiv&&ﬂ?%‘&ﬁﬁlehototﬂf% Efb@t r@nk&fingct i ng
neans at a 15 noveable fifth axi's, and the fiTtst, second, third, fourth

and fifth axeeass @ aspavatiledpad taxisy tenthind axis dyihg betwasenl ther ferstarissscaond andsy
parallel to ong another. 10. An a I c yessel as clainmed,in claim?9
Rherei n t he {05 BOR TEOTEAbIe iecbeadiEatan 3iou0e BER R ReAIPRS PUaEAS DiFlafes | s
substant {@l | ¥ec§ﬂ&’ﬁ$th%ehhﬁe HﬁEP&{h@b ﬁéﬂ'pﬁ&&@%u@ﬂﬁ"ﬁ@ﬂ‘axwe second and

and t ar di t

fifth axes, e perpendi cu ance "bet ween e second
the third connecting means is pivotally connected to the second connecting

means at a moveable fourth axis, the fourth axis being moveable but substantially
constrained to movement perpendicular to the fourth axis along a third path,
the hull access portion is pivotally attached to the third connecting means at a
15 moveable fifth axis, and
the first, second, third, fourth and fifth axes are spaced apart from one another

and are substantially parallel to one another.

10.  An aquatic vessel as claimed in claim 9, wherein the perpendicular distance

20  between the third and fourth axes is substantially equal to the perpendicular distance
between the second and fifth axes, and the perpendicular distance between the second
and third axes is substantially equal to the perpendicular distance between the fourth
and fifth axes.

25 11.  An aquatic vessel as claimed in claim 9 or 10, wherein the third path is

rectilinear.

12.  An aquatic vessel as claimed in claim 11, wherein the first fixed axis lies on
the longitudinal axis of the rectilinear third path.

30
13.  An aquatic vessel as claimed in any one of claims 9 to 12, wherein each of the
first, second and third connecting means is formed by a respective pair of first and

second connecting members, the first connecting members of the first, second and



and third axes is substantially equal to the perpendicul ar distance between
the fourth and fifth axes. 25 11. An aquatic vessel as clainmed in claim9
or 10, wherein the third path is rectilinear. 12. An aquatic vessel as
claimed in claim1l, wherein the first fixed axis lies on the |ongitudinal
axis of the rectilinear third path. 30 13. An aquatic vessel as clained in
any one of clainms 9 to 12, wherein each_gf_the first, second and third
connecting nmeans is forned by a respective pair of first and second
connecting nmenbers, the first connecting nenbers of the first, second and
-17 third cothigltonmmgctiiganteahy lyige Subssantially dhlay firsd Jﬂarfei, thé s¢dondconhétingecond
connecting nenbers of the first, second and third connecting neans |ying
subst anti al | jnembers of; gheofirst,psesped and dhird) conpgcting aneans dymgdsubsianiallhin Ag

o m 15, RO e et RORA SB sefork’ el SR ol 3ash BN BTG )"

on port and paralélpard sides of a fore and aft centreline of said nmajor
hul | portion. 10 15. An aquatic vessel as clained in any one of clains 9 to
14, whereln the hull access portion is shaped to be closeabl e over the

porti on, - an’ 44t or ABredRhfe fosset B it ik PR TS, HBtreRCk Aeh ApdSolaifiall o
vessel as cl ajlen®fingéd SnahetritBlly b poRiaAd slaebdard sider s for@ ahd hARehtelie JTOW
portion and the stream ined shape is a tapered bow shape. 17. An aquatic

vessel as cl sdidawiorhullperidone of clains 9 to 16, wherein the hull access
portion, when in the second configuration, forns a ranp, platformor
stairway 20 which facilitates access and egress to the interior of the

vessel hud!l y5a t AR @t Ressel as claimed in any one of claims 9 to 14, wherein the hull

access portion is shaped to be closeable over the opening and, when so closed, to form

in combination with the major hull portion, an exterior hull form with a streamlined

shape.

15 16.  An aquatic vessel as claimed in claim 15, wherein the hull access portion is a

bow portion and the streamlined shape is a tapered bow shape.

17.  An aquatic vessel as claimed in any one of claims 9 to 16, wherein the hull
access portion, when in the second configuration, forms a ramp, platform or stairway

20  which facilitates access and egress to the interior of the vessel hull via the opening.





