e3e@:< d>407?<@r @@r, E A SYSTEM FOR CONNECTI NG BUOYANT MARI NE BODI ES
ELD OF | NVENTI ON The present invention relyates to a systemfor connecting

at | east qu wumwﬂmmmmarlne bodi es together and in particular although not
solely to toons together in an end to end rel ati onship.

BACKGROUND Fl &@toommg mari ne bodi es suchtlas platforns, including pontoons or
barges often need to be joined together to create a | arger overall working

surface such asloygPEMIPOR BONMECTING BUOHENT MARINESBOBIES can al so be

utilised as a floating base for marine vehicle refilling or troop |oading
and to support hellcopter operations or to isolate risky operations.

However t | hal | enge for constructing such joined floating
pl at f or mﬁﬁl‘ég ﬁ?ﬂ@@h}u\gct or design which nust address the difficulties
relating to thﬂler;ﬁés%ht M@eritivini relatel € WeRferh 6t dohadctiap AbleRativb Bubynty in rough
seas during the connection operation. The connector design nust be able to

sustai n tdringhedias dogedrer and ispastiewanalthough natsolehile sreringpoptsons tgethey and
once the lﬁgﬁlggg{ol &r&ljg ?9g§1r#1aest abl ! shed. The relative vertical notion Qf

two platforms can resu rel ati ve novenent between the two connecting
units of nore than 0 5m (when for exanple a platformis 40mlong and 7m

w de and o erating._in sea state three). In such conditions it would be very
di ffi cul tBAGKGRE rator to catch the right timng when the two pl atforns

are in a condigpghhgik ﬁo'a?es%ﬁa{lfscﬁlét?d;nﬂnl'rlt:ﬁldﬁirgeboﬁ{doﬂggldbdr SYfgr to

connect the platforns together nanual I'so extrenel'y dangerous to
t he operamod tonoe jlkined tegethdndo emtgtes latfgetdwrzﬁl wotkingsuaface hedestodefmday nove up

and down t cap also kno t oget h verngent. suf.ficient to
ookt ndridss ahs ke SRR Sl Bbo Ryl By eARE RS 91 e g
serious Qfeh{cﬁé@hlliﬂydf&ﬂo%? Joadgeedrlto d@Soa e libSMer cﬁﬁﬂa&i@%@ﬂto\&?&h@lﬂﬁk}?mb' ens
with connecting two platforms toget her and such desi gns have been nenti oned

for examm@peratians.he pat ent specifications of US 4290382, US 3386117, US
4695184, JP 2 03488 ang es e n these pat ent
B P SR SRR R Rena 5y R T el
platforms lies in the connector design which must address the difficulties relating to the
relative motion between two platforms particularly in rough seas during the connection
operation. The connector design must be able to sustain the dynamic forces as a result of
the wave motion both during and once the connection has been established.
The relative vertical motion of two platforms can result in a relative movement
between the two connecting units of more than 0.5m (when for example a platform is
40m long and 7m wide and operating in sea state three). In such conditions it would be
very difficult for the operator to catch the right timing when the two platforms are in a
condition where the connection units are aligned in order to connect the platforms
together manually. It is also extremely dangerous to the operator working at the edges of
the platform as these not only move up and down but can also knock together. Such
movement may be sufficient to knock the operator from his/her feet and thereby
potentially causing serious or fatal injuries.
Several designs have addressed various problems with connecting two platforms
together and such designs have been mentioned for example in the patent specifications
of US 4290382, US 3386117, US 4695184, JP 20203488 and US 5606929. The devices

mentioned in these patent specifications all utilise a guided coupling pair which allows
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2 for the two platfornms to becone increasingly aligned as the two platforns
are brought together. However the coupling Qairs are still inarigid form
and can cause significant inpact |oading on each other particularly when
t he engagenent process is not conplete. It is accordingly an object of the
present invention to provide a system for connecting at |east two buoyant
mari ne bodi es toget her wherein during engagenent, the severity of inpact

| oast pr oo HEerp PUECITPRLER it dileh AbnPf SSUET BB Ry Tie

| NVENTI Otbgethex. Howsver dlspeanipling paipr are etil iri awigidtfoom andeesi gnse significantst em f or

connecting a_first buoyant, marine body to a second_ buoyant rine body in a
S de to drmaetduidiie o SRR B Flediheb M erepe it BRE IS AT e c ol | ng
menbers fixed It RpesiHingB! 3h jedt BetiRipieseaf ins@itdnftd privideuoyarin forr i ne body
and sai d second buoyant marine body second mal e and fenal e coupling nenbers
fixed respaeectinspileast typbuayant msfing hediey togetherpyhaeinsiuriag eagdgemsat, #15d second
mari ne bqdi ' ' . Al . ' [

opposi ng Py PElrbl lhindbefhudting SABRIGTH b RbCREDER o MBI )
pl aced adg¢acprovidehie putdie with s asefulsshoieed buoyant narine vessel, the opposing
rel ati onship being such that as the first nale and femal e coupling nenbers
are noved from an unengaged condition to a fully engaged condition by the
movenent EFPHESC ﬁ@kgﬁp@ﬁ@ lfl.{]@@?ﬂr@gNrrari ne bodi es towards each other
ina first horizonta irection, the freedom of novenent between the nmale
coupling and the fenmal e coupling nenbers, at least in the vertical
direction, is.degreases as they becaone vertically aligned .3 sa d second
mal 6 and T enalld AdBEERPRS SRR ORI Bha TR FEICREMSHER AT hen ¢ he
si de of %b?aﬁtkﬂaiﬁlp%e%a{u sd¥Bhd BoyaRtMalise BIdyGRd sAldjtaSRI8 imdnhier, Saide of said
second buoyant marine body, the opposing relationship being such that rigid
coupl i ng Sp¥emecOmMpsising; second nmal e and fenal e coupling nenbers occurs, to
prevent relative novenent in at |least the vertical direction, as the
freedom of novenent between the first male and femal e coupling nenbers is
or is proxi matfgsttraalband Gnvalé toupdink ynembepnced rospeotinelp at thetide of sdith €irdti r st

mal e and fenal e coupling nber being (ﬂ) a resil,i en(y y flexible nature and
securing nmeandupgamasng bedwand sid sgeand pyoyantmariaebodysecond buoyant nari ne

second male and female coupling members fixed respectively at the side of one or

the other of said first and second marine bodies

said first male and female coupling members having an opposing relationship
when the side of said first buoyant marine vessel is placed adjacent the side of
said second buoyant marine vessel, the opposing relationship being such that as
the first male and female coupling members are moved from an unengaged
condition to a fully engaged condition by the movement of the first and second
floating marine bodies towards each other in a first horizontal direction, the
freedom of movement between the male coupling and the female coupling
members, at least in the vertical direction, is decreases as they become vertically

aligned



body to selectively prevent separation in said first horizontal direction
of said first and second nale and fenal ¢ coqpl ing nenbers. Preferably the
first male and fenal e coupling nmenbers when noved from an unengaged
condition to a fully engaged condition by the novenent of the first and
second buoyant marine bodies towards edch other, the freedom of novenent of
the first male coupling nmenber within the female coupling nenber in a

hori zontal di rsitdeedhd MhRMAH férRalt BSupling HhenM¥rd BAMPAN SPpoSiakirdBtidishR SO
decreased. Preferably said first fenale coupling i's a recess which'includes
an upper and |vhearthe side phsaid &rst pudiant meringibody is plasediadjgeenhtharsitleyoffsaidi ng
contact regi onssc(yrﬁ)giib%% Qlﬁfi ne tbh§1 It'}_lm'ots of Vleﬁtis albm)veréflrhf5 of .the first
mal e coupl i ng e JEHELE "2FY TR OBPR ORI RS 8)%\ LU L I8 ef er abl y

er
the first nal eoaplity betwedresubsecondhndliamd faasle canslingaanbdasbsduad)ts al | y
outwardly facing and horizontally extendi ng contact regions, presented to
engage Wi th r d¥pwat relaiveaneyspient iad 1qaghtbe verisal sitectiany pphs figedomets | 1 st
femal e coupli i i . i . e
coupl i ng. monbart A berwBEl fheliBRhylBRRy KAV odiBRhe BRnftlrd 08r Lokt 2
first hori zonttabenigrverticaliyaligredoni ng progressively nore proximate 4 to
the upper and | ower regions of said first fenmal e coupling nenber as the

di stance between said first and second buoyant bodi es decreases. Preferably
the upper and QYRS orIM 8Fthe TRAINAIS af fehfafe ddubfihg MRhdeFEUI by Menber are
defined by surface of a configuration such they are in sinultaneous contact
wi th the respeesiliedlyuigxible aatdrd ower contact regions of the first female
coupling nmenber when in the fully engaged condition. Preferably the first
mal e coupling nenber is of an exterior shape which, in a vertical cross
section and suagisediiringlrhdanp &y 8 dtichddtotshR firktr&ndl shidrseesidttloy shtm@freon, 1S
substantially "D' shaped with the base thereof positioned proxinmate nost to
said first budpdnto srdepfivalydreventsepriagos ibsaidfitst qul@ﬂntaéﬂtrt:@m of saidfigpler abl y
t he upper and ' {: l.e coupling nmenber with which

t he upper and #gﬁ({ongg%hgﬁéd%&#ﬁ%@l@éh@ﬁ%fe coupling menber are to
respectively contact, is tapered (whether curved or linearly) when viewed

in a horizont irection laterally to the first horizoptal directiqgn, said
{aper | beiTagein Destmaleerd 45udle plun Beimentert Mosr e Bomasainerieet 1 o

mal e couRbhfigioN e alllyaddagdd ohditBAMY ShERABPhEH oP Ble'firdSandlseARRIMRBGARS t he
fully engaged condition. Preferably said first male coupling nenber

i ncl udes maginsrbedies tewardesachitidn, the &reeddne pAmoVernent of ghetfirstamalgedupling ed

conti gur A0 it BB el b Be BB b Thorlab Bl O BRI Bl st i e

t he | ar géoripbsthlndifeetion 3raldohdecatedpel ng proxi mate nost the first buoyant
mari ne body. Preferably the first femal e coupling includes two opposing
| at eral gui de surfaces which extend substantially vertically and are angl ed

L at i : : R > o .
(r:gn? i Ig\lj(ragtr &8%14%% %a?]cf tﬁ#s(ta ?e?rﬁndl}‘t;g gpéﬁ :jgn gFe%%agts\?\gh é%]lpglglﬁlgb§§1m€pd}gg%§ ﬁg”eé urfaces
bei ng wi debstartmlly hoezdreally etelidingiatvasiin faaigtontaot wgpns whichsdefina dhes . 5

limits of vertical movement of the first male coupling member as these are in a non-

unengaged condition.

Preferably the first male coupling member includes upper and lower substantially
outwardly facing and horizontally extending contact regions, presented to engage with
respective to upper and lower contact regions of the first female coupling member, said
upper and lower regions of the first male coupling member, when viewed in a horizontal

direction lateral to said first horizontal direction, becoming progressively more proximate



Preferably the lateral surfaces of the first male coupling nmenber can be
gui ded by the two opposing |l ateral guide surfaces when travelling fromthe
unengaged condition to the fully engaged condition and to becone both
engaged with the two opposing | ateral guide surfaces when in the fully
engaged condition. Preferably second ndl e coupling nmenber protrudes (in the
first horizontal direction) less than and preferably | ess than half the

di st ance ' j f [ : t han t he
i ot ance ' Mo ad FRASEIogidhs DE LA Mt AR AR U 3B Vant

mar i ne bdeyweeRrseiddiratdingd sebanddeplymt(bodies decréasest hori zontal direction) of
extensi on of said second nale coupling nenber into said second femal e
coupling nmenber is less than the depth (in the first horizontal direction)

of extengreRradly ﬁ@i@Féﬂ dndlloWs @nfaetiRizions oMRIRE hdlb Cowing rdrildr afenal e
coupling nmenber. Preterably said first nentioned depth is |ess than half

sai d secdlefinesbhy pwfasg ofia gemfigureticnesugh they @id i@ sithplianeapsontacewitidie h i s | ess
oh ) . . e ‘i cnad
opt b1 o Tskve ol AR R0: itk Rt AMd sl teefd Blibling Rlothot bbtn IET ' 2254

t he si de thé fislyieighgadsdontlitioyant narine body at which said first nale

coupling nenber is positioned is the stern side thereof and the side of
sai d second buoyant marine body at which said first fenmale coupling nenber

I s posi tigoRthy fieldiet Q@%"cit%ﬂ%}x%ﬁﬁ&?fis of SR RP Fléfapﬁ%‘;lg H, ti}ga ?}%%gaIOf _said

first buoyant rirne bo said first male couplin er is
posi t i onetoss sedtioa apndstbstantially perbelfto aledfitshisorizodal ditecsiangis selestamtiabbyioy ant

[ body, at i ch id fi f emal | j nber i it d, i
the. ot ar Db easEut Hihash tercob e Esr by mela o Feoes Gt bRl B r ot
buoyant ragieR@ndiad¥ubdtantilg Redidhity.fi rst nmal e coupling menmber is positioned

is the stern side or bow side thereof and the side of said second buoyant
mari ne body at which said first femal e coupling nmenber is positioned, is

econd ooy BB HhferinfTak A bERhy plhE R B Mo bkFdel i YLy cnod

in plan wppe)andRowberegiony ofthedirétifedhle Ruoplapt merabérnage toadypebarsely comtakt] her et o
at | east .one first male coupling nmenber and at |east two of elither said

second mdf @peied(@heiher BvRsd riednEies eVt injadesizopakdisicien laigrlbyto
Pref erably, fat Ho{iiorn%ah dHU&Y&DE%H?prP&iQ%Q%th %&déc?é‘agé' ﬁ??seftic%gi:lgmjahéeﬁ fTemale

coupl i ng nenber to engage with a correspondi ng sai e coupling
menber ofbeswded thefizh thabcoppling membeearuldityt female coupling pair as it approaches

the fully engaged condition.

Preferably said first male coupling member includes lateral surfaces which are
substantially vertical and angled relative to the first horizontal direction to define a
tapered configuration of the first male coupling member when viewed in plan view, the

larger width portion thereof being proximate most the first buoyant marine body.

Preferably the first female coupling includes two opposing lateral guide surfaces which
extend substantially vertically and are angled relative to the first horizontal direction to
define a tapered configuration with the mouth opening between said two opposing

surfaces being wider than the base width between said two opposing surfaces.



Preferably said first buoyant marine body has fixed thereto a pair of
second mal e coupling nenbers and a pair of second fenal e coupling nenbers
to at | east one side thereof. Preferably each of said pair are positioned
at each end (horizontal) of a respective first nale and fenal e coupling
menbers. Preferably said buoyant nmariné bodies are barges. Preferably said
buoyant marine bodi es are pontoons. In a second aspect the present

i nvent i orPreferiblysihe latBrafswfdesy@nt fiff ialecduplig fkaibentdnte duidedByadti on of a
flexible in configuration floating marine structure, said pontoon system

conpr i si AyoePrasipg laternl gujdefurigegsovlirarirayeling depon thenwongaged eonditierhte thg st em
for securd | § I : X t r curing
o' i dont 110 e OS5 AdFo BERhS BE cnrdeBy SR Wb o I8 RpuBEr)
Pr ef er ablsyrfades vehentir thef fally esgaged bendisori.denti cal for all of said pontoons of
sai d pontoon system

Preferably second male coupling member protrudes (in the first horizontal direction) less

than and preferably less than half the distance from its respective first or second buoyant

marine body than the distance that the first male coupling protrudes from the first

buoyant marine body.

Preferably the depth (in the first horizontal direction) of extension of said second male
coupling member into said second female coupling member is less than the depth (in the
first horizontal direction) of extension of said first male coupling member into said first

female coupling member.
Preferably said first mentioned depth is less than half said second mentioned depth.
Preferably said first mentioned depth is less than one third said second mentioned depth.

Preferably said first mentioned depth is less than one quarter said second mentioned

depth.

Preferably said the side of said first buoyant marine body at which said first male
coupling member is positioned is the stern side thereof and the side of said second
buoyant marine body at which said first female coupling member is positioned, is the

bow side thereof.

Preferably said the side of said first buoyant marine body at which said first male
coupling member is positioned is the port side thereof and the side of said second buoyant
marine body at which said first female coupling member is positioned, is the starboard

side thereof.



Preferably the systemfor securing is provided at the bow and stern sides
of each pontoon of said pontoon systemto allow for end on end engagenent
of at least two pontoons. In a further aspect the present invention
consists in a coupling for connecting two buoyant marine bodies together in
a side to side relationship, said coupleing conprising a first male coupling
menber fixed and protruding at the side of a first of said two buoyant
marine bodies a first femal e coupling menber fixed at the side of a second
of said two buoyant marine bodies said femal e coupling nmenber being a

hor i zont dreferabit MtMQIan@Iﬁrhtahmu@tmmmpéndy\gt whicbugjd fisktingdle sai d nal e

coupling nove . o in r|z [ ion.t ec aged
Cherew ¢ 1FSUROE PERDer Rapatinss s Dt 6616 oF PRY SHEILUPY 04K FOnBEsad 2o ¢ hat
when in fs@édnd%?&ﬁ'%fne%ﬂ? at Whﬁch sé’iﬂ‘ﬁr&%ﬁﬂl@ cgﬂllﬂmerﬁﬁéﬂ i9BodiRsHeASIsar € in
a side by side relationshi relative vertical nmovement Is [imted by

such engéb%h@ﬁprs'ta@o Empé coupling member fixed and protruding at the
side of one of said first or second of said two buoyant narine bodies a
second femal e coupling nenber fixed at the side of the other of said first
or Preferably the sides of said first and second buoyant marine bodies are substantially

straight sides (when viewed in plan view).

Preferably said first buoyant marine body has fixed thereto at least one first male
coupling member and at least two of either said second male or female coupling members

to at least one side thereof.

Preferably said first buoyant marine body also includes a said first female coupling
member to engage with a corresponding said first male coupling member of said second
buoyant marine body.

Preferably said first buoyant marine body has fixed thereto a pair of second male
coupling members and a pair of second female coupling members to at least one side

thereof,

Preferably each of said pair are positioned at each end (horizontal) of a respective first

male and female coupling members.
Preferably said buoyant marine bodies are barges.
Preferably said buoyant marine bodies are pontoons.

In a second aspect the present invention consists in a a buoyant marine body system for

the creation of a flexible in configuration floating marine structure, said pontoon system



second of said two buoyant marine bodies to which said second mal e coupling
menber is fixed said second fenmal e coupling nenber being a recess having an
openi ng via through which said mal e coupling nenber can nove to in a

hori zontal direction once the first male and fermal e coupling nenbers
approach a full engagenent and to becoffe engaged with each other to rigidly
prevent novenent relative to each other is at |east a vertical direction,
the rel atd Al 3 e B . g i s being
such' ¢ hat *0 Per o A8 PRy S s ohSlopfBuch iiRodrRiE Be S HALRIRELY Pom

di r ect i orhecainheferealssdrivedt wo buoyant mari ne bodi es nove closer to each
other, as |least one of said first nale and fenal e coupling nenbers bei ng of
aresiliently flexible nature and wherein fastening neans are provided to
hol d sai chrbfapabBHdE iteriEbY eBuiRElsSdentieATHNAN MBI SBafll fdnicdns dPchigecond
mal e and fenmal e coupling nenbers are engaged. his invention may al so be
sai d br o@9niponsydemsi st in the parts, elements and features referred to or
indicated in the specification of the application, individually or
collectively, and any or all conbi nations of any two or nore of said parts,
el ement s Peéfefabiyt the 8$sterdfor sabexrigy s pdesititaldot a1l efaIBSpatc NIV Edio pestober ei n

whi ch have known equivalents in the art to which this invention rel ates,
such knoWfS%®®ui val ents are deemed to be incorporated herein as if
individually set forth. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
perspective view of part of a pontoon showng in detail the features of one
si de of tHrefemabiy thesysttimdbr deasridgeis pravddgut 2 thef orw amt seracites of eawh pontdona

substanti al l.y conpli nentary, shaped  side.of a seco ont oon ot shown),
P our oo, ShsBl FORRL ST ERD IS I R and EheReBnt 11t Hea S OhetBRlST cgi ons of
two pontoons in the process fromnoving froman unengaged condition to an

engaged condi ti on. ) ) o ) )
In a further aspect the present invention consists in a coupling for connecting two

buoyant marine bodies together in a side to side relationship, said coupling comprising

a first male coupling member fixed and protruding at the side of a first of said two

buoyant marine bodies

a first female coupling member fixed at the side of a second of said two buoyant
marine bodies said female coupling member being a horizontally extending channel
having an opening through which said male coupling member can move to in a horizontal

direction to become engaged therewith

said first male and female coupling members positioned to so that when in full
engagement said first and second buoyant marine bodies are in a side by side relationship

and relative vertical movement is limited by such engagement ,

a second male coupling member fixed and protruding at the side of one of said

first or second of said two buoyant marine bodies



9 Figures 3A-3Cillustrate a plan view of the end regions of two pontoons
and their novenent laterally froman unengaged condition to an engaged
condition, Figure 4 illustrates a plan view of two pontoons in an unengaged
condition and wherein a rope or cable nay be used to draw the two pontoons
together, Figure 5is a side view of aR end region of a pontoon, Figure 6
is a plan view of an alternative configuration of the end of a pontoon,
Figure 7 is a adetiéhdfefitledfoupinEMEmbeafifid £ thesiROSHIROBtheroRRAiBfilsesnat i ve
configuration, Figure 8 is a side view of an end region of two pontoons in
an al t er segdndef saidftivg buayans maripg §odies ® whickh said sggond malesemipdisg afemgwsnisoons

connect ech S| dedtso Osidlc__le i 1 .an fiandmon end. rel ati oglshig tao for a. qu! dgﬁ from
shore to ﬁgts%{ ko Flﬁﬁltﬁemﬂ?)l B gmg?re I}%arﬁfﬁf gHes BARRELPR U1 G8E t 0 si de
in both evhiehhi®hakcbupBh@ieibenéan Ao\t B h hbAzdHtdddedtich Gricdéhd fisait i onshi p,
showi ng an application for such a systemto create a working platform

adj acent melepadgyfenpieroquplipg pearhersappraacioe fyllengagemsnt ang tepeqemesimgagsdce t o

Figure 1 LiBeLeniomhes P dfy HONR ovBREh lfah%% &Uﬁ?g@?isaat RABE LAIKida Wi Ch has

provi ded at, at | east si de thereo eat ures t he engagi ng the

pont oon Himgttidn,a similar or |ike pontoon. The pontoon 1 may al so be a
barge, platformor other buoyant marine body or vessel and which is
engageabl e to |i ke bodies or vessels to forma greater overall floating
arrangement .  Bie ¥@tioRbhif baires sail Fét QA andfefald datplin@RiRhibeAtbefipSsudRy be
used to forma bridge over a body of water. Likew se pontoons nay be joi ned
t oget her thai@ gsedugtediand sedvgingdjraidation in moyement inghe veardcah dirpesipacenrs as

oS el AR PSRRI e A Sy B G oA L

br eakwat end ¢anslt E:Ulﬁ}ilin@ﬁnexﬁlbﬂr@béiﬁ% shé geslifentlgifiBgiblestatyget 0 shore bridging, a
marine jetty and to provide the floatation pontoons for fish farm
enclosure. In a usual formsuch a pontoon will be of a square or

rect angul arafl AferdMIRGeE nithnd art HAWAA b Bld BldAGD BV iftihe/liiesXanp! e be

considered a bow and stern side a 10 port and sta side. The
present itogetherivdenisgidrfost andise¢ond niale atbfeprate/écgipling ofentbers sseengagedy f eat ur es
at only one side of the pontoon and indeed such may be provided at any side
or any nunber of the sides. In the application where the pontoons are used
for defi ni ngisanJahtiSdma§ alse be4hid brédily R dodSiSt inIhdPArispélbmetSahd @hulys t he
posi ti Omgﬂ% of pontoonSs in a bow to stern manner and hence in this formit
wi | |t he refieoed toy onl indigatad brothe sperilieasion of theewplidatiohgindiyidue iy onkolisietively,

provi ded Wl'dth the1 sec]l?Lritﬂ%Hf ﬁatu es. The pant.oons of sgch A system are

Or ef er ablAd &St Sk Sebinatichs of Ay by or mote d Sad RHE, elérpaity o Rarties o 20°
fsuch Opp_@ﬂie[’@spe_ﬁg'& diﬁtl’egets ai%‘rhl ationad hyretmow 0 ‘bifl hw&l&rownsdqabaa&ntsqnsle@m tog .
eature | JQrovyi de at { easf . one side .o a ponto n and conprises a | rst
mal e coua’fshlﬁgt gption r?&ﬁteéwupé kpoyvi py ylents a1 dgem@ﬁéﬂ R ingRrpPIARgY merber 3

of an adj,arehs P AAMIy P fRANt 0ONS when floating on water have the first
mal e and femal e coupling nmenbers 2, 3 positioned at a height which is

substantially the same relative to the waterline. Wth reference to Figures

2A- 2D, t A |} i to each other in for exanple the
Z di r_ecti @Dﬁgﬁmﬂbﬁﬁi&m@ﬁﬁ the_ first rr!al e a_nd femal e _
coupling ”Enb@igulféalnisrﬁqjéﬁbpbéti@ Wek bf pﬁ{ ofld p(ﬁﬁédrpého% inf dRedil tﬁ@}‘eahﬁbéitl ve to
each other  when they are not aligned as for exanple shown in Figure 2A

Coupl i ng 9%6Pn¢ pide pf tigtpoptpon Waehphasihgemadaptad for igterponngetiqn wilk af epml e coupl i ng

menber 3 e [oJeT) hmate to each

other in sﬁﬁégﬁt@%@%g@?rgﬁ%’x\%}-y di gdg%iiﬁ%ﬁf%@éﬁgﬁt (l)(g%nst %%’l rst male and

femal e coupl i Rigueesi2Aar2D dlhestrhtera sideavipwef thecoontpdihentary shaped regions of two
pontoons in the process from moving from an unengaged condition to an engaged

condition.



vertical side face of each of the first and second pontoons and as the

pont oons are brought nore proxinmate to each other, the first nmale coupling
menber 2 will at least in part becone located within the first female
coupling menber 3. As the pontoons are brought nore proximate to each ot her
the first male nenber 2 will nove to b&cone engaged with the fenmal e nenber
to prevent relative novenent in the Z direction. As the pontoons nay be
assenbl ed i n FighRd-3ANIC BhstateoSIRA Ple%ﬁﬁ@elﬁfﬁk%%s WhRIEpdiRbGsiaki@ tiFy enent
bet ween the two pontoons occurs, the relationship between the first nale
and f emalreovemet |ateyalisfrowran unengaged conditiomtogu cizagedengdiionent occurs. At
the initial st the fit between the first | e_and femal e
coupling nenbepr;igslesﬂ;neuga%{l vep :-V(i)e(%%tetwocp Che nf)bnn no%rhegg%g@fd Cl%q} M"Y Timited
manner i rwtidi€in4 rdper@odabmapbaﬁseueo teavehe bwo pbtbonsibgethéry st femal e coupl ing
menber 3 may include a nouth opening and a tapered recess which 11 tapers
inwardly as it ‘B\"Eftﬁ Sastide Hawohan and reginaidPoningnpot t om of the recess as
for exanple shg Ei I haped.

Al ternatively ogﬁéém o‘gﬁgiﬁgv%fr%%t%g{lgé egg%ggﬁofﬁwr%}s{%ga Bﬁﬁogéof a

t aper ed nat ur Figit¥e hisracfider dewef to ekd pgion A pantoonsnalﬁahemaxmd i near taper
and i ndeed eferably sem circular (or "D' shaped) when viewed fromthe
side in &° Hﬁg‘frg{wﬂal direction (X axis direction) which is lateral to the
direction of IMgiBisalsi®@NaagdMaAEnd fegibin’ FThvb PBhtoosd BtnfdleARtiveOVenent

bet ween the two pontoons is induced by variation in the waterline | evel as
resul t ofcopAguraiets action (and a relative novenent of the two pontoons

hence being i The i 0. decr age t.he
degree of freerl?dglr;lﬁe %‘S%Jl%kgggrhesﬁgoé%g Sco@?‘ Cg?fp ‘? Sé% ¥ e RS ﬁgﬁt oons
during t relaBowshirisEdt a Bfi@getomaBoretto Br€antlo a stage where the two pontoons
are fully engal%ed Wth reference to Figure 6 which is a pI an view of a

pontoon, it cdfiguretd isa vieen pmwrﬁcealpf@fedisrrdedneswwmta@e epglpnised pr ovi de
at the e f provi ded
o K. ot i AP EP LIRSS YAk

(hori zontsyktemrtdcraateaaﬁoﬂmcgplaﬁomad;aahtashlphe engagenent direction (Y) of
the two pontoons) and to guide any lateral mss alignnment of the two
pontoons in the X direction (see fig 3 a-3 ¢c). A taper of the first female
coupling nmember 3 which corresponds to the taper of the first nale coupling

menber in the Z-Y direction may be provi ded. Wien the two pontoons are in a
fully endH@'EdleBdPESGRIPTI@Nf@FS'EHMNé’FdY)TﬁQNng menber is |ocated securely

within the fir f C r ni f.i gant ,rel ati ve
novenent ther e\g ﬁ%g%n%?toﬂg%?qqherfﬁ%ﬁy fy"g % bﬁﬁ@fs%?haﬁlay also in
the Z di peaicoan wkithagsprotided WO apleast opnside metdmrteéaure@rf@vtﬁata@ghgﬁfg tae | east
signifi cantly reduced. The LI rst male and femal e coupl i ng menbers may be of

a conpl i PORIORAY Withp similas of ke pengeen. Tbg Patpan £ meavralsoste abarge. PRHOIAS menber
i s subst et to the
i rocts oy DupyarbmiAL B} O fskefhd (blcilt EREESRC lodke RS P FEALL

prefer ablfyrnuratgaaatﬂ‘r oaenatlsﬂolatlwaﬂrwgbmm Blyewaymf@p(ataplespmhocas immilitaiper or

pl astics er a the first an ont o

bt of er abipPLtisPh gy B BB EPPEE PrgpeotssaReif gl aREdnka sy bdiPensray o

mat eri al begbiaed topBthed AR liﬁe! positioned @dﬁ@whwmemm pufRIeLofedstBliskih aas a
fender during the coupling process. The first femal e coupling ne may

i nsted bevarkiagisprfaceowhish ismearpproinmtedgiths watepleyel adiacentearger zvjewlgaﬁr es

3A-3C, i n I ng the 12
engagemetﬁ 8‘8?%? lsl%q?arétgalaﬁ% {og%}:t{&h[mb? g}ﬁge%{:@w%gﬁ@ S?irsgﬁl nd second
pont oons .bridhig, stip coshoeebridding rmarinefjeity srahiolpedddethgdpatition pbetovssefort he two
pont oons SEA rovided, the first male coupling menber 2 will not be in

al i gnment? PO G st femal e coupling nenber 3 and novenent between the
two pont 00NS Wl Gud[Rfeef LR EpduRACHIITR AR E: F0RnBARE PARSHIRE AlISOr bed
by the first male coupling nenber 2 to thereby | essen"any | npact damage

bet ween Wil prowide fovr sidas whishtrhayr fof example be coridgoeden Byw and stam dide aglen t hat
the femal e coupling nenber 3 need not necessarily be of a conplinentary
shape to the mal e coupling nenber 2. The mal e coupling nenber (being
preferably of a D shaped vertical cross section) can nove into the recess 4
of the first femal e coupling nmenber 3 and be guided by substantially

hori zontal | y extendi ng upper and | ower edges or surfaces 5, 6 at the nouth
opening of the recess 4 of the first femal e coupling nenber 3. In the nobst
preferred formthe first nmale and fenal e coupling nenbers 2, 3 are of an

el ongate nature (extending in the X direction) as for exanple shown in

F| gure 1 By be| ng of an eI ongate nature, rmtlon |n ~not ]USt the Z

. o o o - r o, o o o



first male/femal e coupling nmenbers spaced apart in the X direction. Wth
reference to Figure 1 it can be seen that at, at |east one side of the
pontoon there is provided a first male coupling nmenber 2 and a first female
coupling menber 3. Each of these is to engage with a conpl enentary first
femal e and first male coupling nenber Wf an adj acent pontoon. Although it
is preferred that one first male and one first female coupling nmenber is
provi ded it 44l st-BBsHrd §1a8. FredfeRht MvARNNGPHot lichitdis tREpRWidLIARE first mle
coupling nenber that is provided or perhaps one or two first nmale coupling
menber s. seeitingdeatursss @t enly ope sifde pf thetpontoion and inslesdgpchumdychesprovided asany

mal e/ fir f } . i I t one side
of the posiesan BulBHR PRI EER BRleqnEn Bt lp Boo B P bdd BE, OFF 51
mal e and definiig of etk stracuiel, thedridgeiaicemaiy défnedby\thélpebitidiivgoOpontsIngw t he
wat erline of the pontoons. 13 The two pontoons_ nmay be brought nore

pr oxi mat dn @&ogHe gt Frgpnggyan hengesa this fortiapil ﬂkﬁ’rShPB‘}?fée'aﬁtgPH\é( AR NI ch may
be 11 99edias of e RHAIBRIHiBWBrdviddd Gith thelerting@Bfutes, adjustable in 1ength
by a winc to draw the two pontoons together.” The rope may be provi ded at
deck | evel (ablkhegpontvenpofsucharsysttmtaneprefarshly welbstantinlly jsleefieal abd thesecond and

f emal L b by the wi nding of the winch draw the t

pont oons SERIETEA s preie<E N sedh drdpsibs gats e subsktpal Bio iR SHted” some

extent creaicoriap (@hirgNHOVidollal Aeeatt Slie *8 dopdARIoNaRN cbPriss Maiapns. The
e

sane side or_sides_ of e pontoon fromwhich the first male and/or female
coupl i ng cABPiNE member hwbichdet engpgrowith e feraele gouplingmaembar 3 afanfadipaerd

coupl i ng r 0 I i 7 r | e be
o ovi dod PARER o ¥, faltonfh SAEPRGlHR R A0 T e buf R Lo AR

exanpl e shawbers B, Fpepitiched at 4 heightewhiok isvabsasttillplthdghniebeive o theot r udes from
t he side of‘ﬁ%he \gogt oon in a manner to ﬁee eng%geabl e wth a second fenal e
coupl i ng Yrerbas. Withrefarenaqijodtianres porilddhe thienronieans mpviaNg telative i $as8 menber
8 15 8T GRRtn R LERBRINY el d BRSSO RO CaROMBliriGndERRFT 7 CBN
engage. Engagenent occurs by the novenent of the pontoons nore proxinmte to
each ot hdemale@ongplingemambers san ifoge e vertdcatdirectoomu(Z] diregtiomrblative/toagadh second

femal e coypl i menber 8 are of nat ure such, that en, th ful ly

engaged. P Wi e b aotatered pulr EruR coRLIn et H bobP it Ba et § on

(and pr efef1@bbuplink ekt 2Xvith 1he FrétTBthale @BuMifzUhembét F stehirstadensSthear | oadi ng

that is created by the differential forces applied to the pontoons by the

sea st at @ohtpopdets brerghy mere proxingate mehcix otlier inca fishhenizontpd dirpattdndy t he second

mal e and f‘%&%rﬁ coupling nmenbers. The rebate of the second feral e coupling
S

menber 8 1S SU tantially of a conplinentary shape to the shape of the
second nal e cdlthelfirsigmare ahé fenfale Ygpling heenftens are fier, exammplegovided oeat i on, are

in an engaged, conditign, .the second mal e coupling, nmepber 7 | ocates w thout
iy o1 g VETEART0F 56 b HeBrol sV iGRAIY SCROTEHEOTSO0M B ALIDF BEROBHEME Rt second
femal e conpb bﬂ&iﬁﬁ@@%a& otﬁé}‘?thBrtHEtrrHeﬁé Qéhﬁ?ifngtn'ﬂ#nb"e?%ﬁﬁ ATRda6 iﬁ?ﬂﬂ' ing menber

7 fromthe side of a pontoon'is to a degree |l ess and preferab E?/
si gni f i cdecdme laggted twithin thedirptrfemalesioupling memberf3. Asttherpdrdoarsiapd bregghtenber 2

fromthe _sanme si.de of the noniopen. or.of a i ont gon. The engaggnent
br ocess ST REERs T bl RIS Fi e bafpr Rl d¥ome SReef ORI ",
st age whehéefemalOnpmbedtolRéwaeitldtive mdvefilentltie ZdtheéteoiRIAS tOptddIY ers
has been advanced to a significant stage. Hence during engagenent of the
first nalbsagsenbledigas endend solationship inserrEates Wheredolat ycmopEPGK bAIWaSEB second
mal e and | J r Lapigi t di stance
of tr aveltﬂﬁmit ﬁ% ?dv%g Olggtgfts ’ggggeq%tgbvﬂl/agl(rﬁgg E@%"% t}éje't eEr mg%oarq?g%itlggfc I“'ltqﬂgl@s econd

mal e and nhentdreissacipthang guidipemgagenemi decuas At tiee ihitiab stagasl of eagapefrens| e
coupling ers appraach fu ngaged conditi.on. Th econ | e and
ol o Cotoit btirahiBetas bt dRg e Hemper AN EEHER R Hough

pr ef er ablpsnieal cANUBEEIRMimited Ahiterdn HeFdl -GN BAARERERAH bther TR figk t he
initial stages of coupling a degree of freedom of novenent if allowed, the
di st ance femalercaupling memberelimay includewl howsh gpering and a tapexsd uecess whish second
mal e and femal e coupling nenbers is significantly | ess than conpared to
that for the first male and femal e coupling nenbers. The second nal e
coupling nmenber 7 is preferably nade of a rigid material such as a netal.
The rel ati onship between the second nmal e and femal e coupling nenbers when
fully engaged is a rigid relationship. The engagenent of the second nale
and fermal e coupling nenbers does not occur until the two pontoons are
substantially proximate to their fully engaged position along the Y axis
direction. As the first male and femal e coupling nmenbers are at such point
to be engaged with each other, the rel ative novenent between the two

. o o, - — . Y T T o o L




15 longitudi nal ends of the first male coupling nenber 2. This is for
exanpl e shown in Figure 1. In the arrangenent shown in Figure 1 one first
mal e and one first femal e coupling nenbers are provi ded positioned adjacent
each other and preferably axially aligned along the X direction axis, a
pair of femal e second coupling nenbersiimay be provi ded adjacent the

| ongi tudi nal ends of the first fenale coupling nenbers and a pair of second

mal e COUF{%;&e’?&m%chg%1trfﬁé/%\n9féf:§%e apprl bw tﬁ%oh&’&'ﬁtﬂé‘lrecﬁ&da% fof the first

mal e coupling ne clated that conversely the first male
coupl i ng ememplershawmay Figurd 1 dtsipréferredwshape ¢ofid’ 61eftlll shapediplltengtivelytoeris or a

ray bo. naRlioR, BRI Pt B § 1P A R BoBHE AT Ch e B bach

ot her in Hif\ge ¥Aditli§6f4 Réh hﬁeartdi»er sREin@ded 19 pictthblg sémaa&uleﬁ) (or3yFh fastening
means can Span bet ween t he tvvo&nt oons and engage the two pont oons axially

t oget her Sh@qdwhébywmeé\fmm theesigetin wdonipontaleditecudn Chaxis disegion) vbich iat | east

to a sig n eqr.ee t.he Yy directi Th stening neans 10 hence
wil | ensg afﬁot:h % gtholnrésf{hOgﬁ(c)f“al SR T ?ng 8&1‘082&I e coupling nenbers do
not separate fSigiifieas ovehirht utdledr the kePpontboriis BidgedEsy wendbh ivthesuch t hat
they transmt, any force differential between the two pontoons in the X and

Z direct |W@rlmstréﬁ1 gsgeswtpfiiBe Washaction ant arelatiys movement oféh%]twctkorftwns
fastenin Hﬁ’ﬁ&? n

pont oons,ghet e a%itﬁgtﬁfggﬂltcﬁgan 'Elgénia perg%oggdr%gﬁ%tg[&\%&fsy qu&% y to Pock t he
two pont edmoveoget indhe Z Hivectiashetwednsthp 680 pomdo@t: duliay ¢het ehgagement peoveisssecond
mal e and femal e coup]ing,menbers. The faster could ositioned in
e or  BSTOIPYRLS £ S PG TaRDs Bomersar By FRLsced: WithigenBin.s Figibe used
such a vaGyhigh SUPplal GicvPsr oorNtthﬁ’HEB b8 SediRAL 00 1h Ehe')% Ypehehagd t hat
the first male coupling nenber iIs of a substantia D shaped cross

secti on, betprevide aighe eeds Qﬂtlnmﬁlrstamlemuelmg)mﬁmgm 8. $u¢ltmlap@me prvided tgect i on

TRy D Ol ekl R PR R T Bk B X MBSRD) BB hndt PR L 1,

to a secaidctidiPMeRi] toreel o g agemiint Hitlediodi(¥§ of e 3w oMLY and SBgwlds st em
conpri si ng first male and fenmal e coupling nenbers fixed respectl vel y at
the si de [@prabmyiss a#ligflglpnwcs {0 PRAtOANS 1%87&3( diertion(teedigcimétIbuoyant mari ne

body second o g3 e fRl ferhll Bbiiag TR 3 VP hrf @BARKT Wl ipdiloft he si de

of one or the ot er 0 |rst and second marine bodi e first male
and f emaltke fistiplalengpupbngmembhaini thgZan dnp:pmmnmy beepravidedls\ﬁhm thhewot he side
of said first buoyant rine vessel i ace ent the.sj f said
Second. bRSYEAES e AL DiisaEed Fdigg helig ek AbaRE e tEithegedh that as
the firstsesmble vﬁﬂﬁn f&fm%ﬁeﬁﬁl%duﬁﬂnmeﬁ%ﬁmﬂraﬁy @%Ylﬁibahf RIBt¥6 muvengaged
condition to a fully eng ag condi tion t he novenent of the first and

¢

second f |tb¢i@bqﬁ'gemtulwétmd é(sdlte@ummi@ra by plee i the £ diracten hetwegw theal
directi quoﬁ?gﬁtoo{l?ﬁqﬁ‘%%?ﬁ?&ﬁ g%ﬁ%ﬁ%ﬂﬁ%ﬁﬁg &e&oupl ing and the femal e

coupl i ng nmenbers 1on, is decreases as they
become verticall y a[rheqtretdnslaiadd fcden ouping nientbetermy be obaipdrhplimentatdyer s

havi ng an opposi reI when the side of said first _byoyapt marine
body is ﬁhateeﬁl a%fstﬁ? tg? bist Belescongling elbaﬁay‘mnﬂﬁﬁy o ﬁﬁfﬁw t he
opposi ng v%ﬁic%f éx‘éé‘ssééb oxpﬁkélgﬂfb!l@é] té ﬁﬁtdlfebﬁérpoﬁéhg%érﬁ&t UWE&Idn al‘lfé second

mal e and femal e coupl i ng nehbers occurs vent | ati ve vemant in at
| east thenalemlipdialg nokimbeg is praferatdy triade bf emsﬂwn‘dy flaxiblemeateridstioheasa t he fir st

g:a: Snggd rLb er or plcasné% mﬂgnmm mpact b elt\%feeonr the Tird an Iserg%gg pg)r?togne isnp(%et\érabil cally

absorbed by the first male coupling member as result of its material selection. The first
male coupling member hence also acts as a fender during the coupling process. The first
female coupling member may insted be flexible or both may be flexible. With reference

to Figures 3A-3C, it can be seen that the first male coupling member 3 during the



17 the one or both of the first nmale and femal e coupling nenber being of a
resiliently flexible nature and securing neans to be attached to said first
and said second buoyant marine body to selectively prevent separation in
said first horizontal direction of said first and second nmale and fenal e
coupling nmenmbers. 2. A systemas claingd in claim1 wherein the first nmale
and fermal e coupling nenbers when noved from an unengaged condition to a

full i i . ' t

mar i e bodPaenieah okt talt e bR SRR luidhine HEEnPMGAERARR Y 1 ¢
coupl i ng Wherbas corrdch aligrinhent f@rmhplate epdagagenttebesenithe ewdponitamBtial direction
cl ai g ROERGH e fiseials ERBles mewhic vl aqrbe dhateeat B e 5 Frdoss

whi ch i NGRS MBmYBIPEAnERBVERMR beils tRNWoHohiboRO WhiBHhA) d¥ate XhRdi Ny
inwardly facing contact regions which define the |limts of vertical

nmovenent bstweendhg twasponiedns 1z ahsorhed dyrthafiest male conpling member? to theigbyinengaged
conditi on, 4. A %#stﬁ&agé_‘gg Igieréeglaé n cl aitom 3 wherein the first male
coupling RerDar YR %ﬁg’ﬂ LAY MR st ant i al | y outwardly facing and
hori zontal |y ewitRréteR@ic€ R Rigtde 8, R2hR BE scchltBA R RehalOcoRPHAS MeMbeh3 hesdect i ve
to upper and | ower contact regions of the first femal e coupling nmenber,

sai d uppélot aergssasiliebe pleayeasmplimgntary shanerte thewmale ceeplifig membesZodhe malen vi ewed
in a hori : i i j LI i l..dir i,on,
becom ng %ﬁ@%@%@?@é@f@%ﬁgtp é%‘%é@ 0%335@1899 &éﬁléélpcgggsggﬁm%2ﬁ%r{n9 g%l}dct)(gs of

sai d fi r she feeessl4eofaheifitst fgnate odgiling snenfter diand bagaidbé bywsavstawially f i r st and

second byoyant bodies..decrease 5. A systemas_claired in clajm4 wherein

t he upperPoBzRnRtpnerterding merﬁg@% eégest%éurﬁqegé,%ﬁﬁtggew 99?31%@%@ are

defined Ryce3usbpar Mbt RmaRYFAhEABeSIICh they are in sinul taneous contact
I

with the respective upper and | ower contact regions of the first female
coupl i ng menbdn thdwanstipnefetred faxinl the &rst) appdedarcidianialei conpling th8mbers R, 3yt &fm as
clainmed in an ne .of claigms .1 to.,5.wherein_the first male_coup|i menber
s o an B Gmacite GE i X JiEiond a8 forarambleshev R FE - BY
subst ant ivdldgYofRaletngtic dafiré iotidn’ifi nob ikt the Il ditecor Bétivedthe itwo pofobant i al |y
"D' shaped with the base thereof positioned proxinate nost to said first

buoyant Is8ape ahwriesd yrde fepdsubustalseta rall of thedoinoatdops about the Y axis can be
absorbed.

In the most preferred form each pontoon is preferably provided with at least two
first male/female coupling members spaced apart in the X direction. With reference to
Figure 1 it can be seen that at, at least one side of the pontoon there is provided a first
male coupling member 2 and a first female coupling member 3. Each of these is to
engage with a complementary first female and first male coupling member of an adjacent
pontoon. Although it is preferred that one first male and one first female coupling
member is provided at at least one side of a pontoon, it may merely be one first male
coupling member that is provided or perhaps one or two first male coupling members.
Indeed a plurality of first male coupling members or first male/first female coupling
members may be provided along at least one side of the pontoon, particularly if the sides
are relatively long.

The first male and first female coupling members may be provided above or

below the waterline of the pontoons.



7. A systemas clainmed in any one of clains 4 to 6 wherein the upper and

| oner regions of the first nmale coupling nenber with which the upper and

| ower regions of the first femal e coupling nmenber are to respectively
contact, is tapered (whether curved or linearly) when viewed in a
horizontal direction laterally to the f3rst horizontal direction, said

t aper being such as to decrease the vertical clearance between the first
mal e coupl i ng r i3 i i r s the
Ful |y engaged Henar Boamong ey be EEhEERIELAMPR dof B P BRBPENES 1 1Fo 7
wher ei n s:abld ofrlrasmatorrtm Bkewhich inrey bmrgged ag fmleuaiaplelshownai Figurd Aidemopetis ch are
substantlﬁ ggh and .ang %ed rel tlvetothe i.rst horlzontg’

di recti oY IF’ %n P&Bé‘fl Mrﬁﬁd SWORPrETons fegether stheapemay | i ng
member V"‘b%‘vﬂéc?éﬁ’%ck [evBl @Bove B¥poditiéh J)iathgﬁPst‘Maqjé :Khdl%éfekeﬁ‘)'fy §é&6ﬁ&5’$d bei ng
proxinmate nost the first uoyanP mar i ne stemas clained in

cl ai ns arf¢malegonpling memberghanddiyrthe manding gf thf: mleca@@%w thegwomﬂnmg t wo
opposi ng e |de |ch xten bst ant. al | tically and
are angl éi:?at?%ﬁ:@r& 10{’810 to?ﬁﬁ%‘r \oﬁ] Hfagl (ljsgﬁg |SXtef?t éa?grﬁe a tapered
confi gur aulgmemlhhhdhﬂllﬁawﬁb@@eeﬂmgt\b@pme@hssal d two opposing surfaces
being wi der than the base wi dth between said two opposing surfaces. 10. A
system as cI ai thegamg sider gidegobthe gopjean fom whish the phmakﬁpfi@é&n%ﬁ t he

first rral ateral guide
surfaces g@gﬂ I n'g( P Y@?n&]t e lgﬂggeggg%nigﬁdﬁt qﬁgﬁmt%%?ﬂ%éf ully engaged
condi ti onnmlabr(sMJﬂeAcnmoﬂ:ahhhleeng;ﬂggdnambér Tiney fOMXappleshemgomé&cmtahe gui de
surfaces when,jn the fuII 9 11. A as cl ai ned
in clai rrs“algﬁﬁldﬁﬁéﬂ%?f gt ‘E“G CS’O g"e”gio‘?fcfp’fr‘éﬁaénpi gnil rot rudes
(in the fsbéctd thak bé@]ﬁ@'m&hﬁ&@%r@@dde‘s%& ih@@fﬂe%@%e%&it&fnﬁl%|a¥nérﬁ§§totﬁéa” hal f
the distance fromits respective first or second buoyant marine body than
t he di st @ng@eahlatwnhmsq'cpn@ femrd¢ eoupbing empepB of awadiscant pentoore Thiesseonduoy ant
marine b S msdlnc ne. .of 0.8 wherein

t he dept ﬁg%alﬁ cf)H%h 1¥%Pg‘?'nor]isz"@‘orﬁ ?0 dicr e ‘@8@ g(éor?sdi%ﬁeg{‘)ul)sl%gd second
mal e couphénilger Mevahehgagat En@’gbﬂleﬁﬁibﬁﬂld bfyetnahxevmuﬂlofﬂ@ poRtoeas nioge | ess than

the depth (i.n the first haorizontal .directi on) of extension of sal d first
mel e couprP¥igaidrisash otheralang Gery ads Thgsegand sealp roupiingamageier 788 A system

as clai m‘é@c nd f&lnﬁfe@oéﬁl d’g&ﬁﬁrﬁb& §§’Z‘3f£'r15t%}e éIEHEl}a?%@rcxjﬂl%ﬁtaET fatlﬁl%e‘%gé dghan hal f

sai d secon ment I one system as claine erein
sai d fi r s mevemenhbetwdepthe tive portoens inaa laastethe Kidigcsen @né@mfadblrymlﬁa oned

dept h. ste as cla i | ai m 1.2 rein.s dflr t nmentioned

depth i s%’eeggs ‘%le (‘iﬁ%%‘ﬂ‘éﬁﬂé&%ﬁ? %e%leafﬁlfagﬁ@ﬁﬁ Bl eﬁ‘?ﬁh e syst em as

clai med ifpreal¥ppied t@fheﬁioﬂtd&ﬁs By i séést&féﬁiﬁ%bﬂh tﬁ@ZQhﬁeB&rﬁzirﬂlexqfre&ﬁindaré' rst
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The protrusion of the second male coupling member 7 from the side of a pontoon
is to a degree less and preferably significantly less than the protrusion of the first male
coupling member 2 from the same side of the pontoon or of a mating pontoon. The
engagement process of the second male and female coupling members hence occurs at a
stage where a coupling between the first male and female coupling members has been

advanced to a significant stage. Hence during engagement of the first male and female



20 18. A systemas clained in any one of clainms 1 to 15 wherein said the
side of said first buoyant marine body at which said first male coupling
menber is positioned is the stern side or bow side thereof and the side of
sai d second buoyant marine body at which said first fenmal e coupling nenber
I's positioned, is the port or starboarth side thereof. 19. A system as
claimed in any one of clains 1 to 18 wherein the sides of said first and

second b%ﬁ@;{ﬁg lggﬁlb&%, RO st aéteveéyhégewdd%éw aid f 'a@%%o@iliﬁgﬁeﬁrma:?sn vi ewed
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r espect i wagagement foacsunpfthe sspend mads and femaleseupling mombera isyignilgaEly c| ai med
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mar i ne bouklesowi@gpoenhloeyTss preferably made of a rigid material such as a metal. The
relationship between the second male and female coupling members when fully engaged
is a rigid relationship. The engagement of the second male and female coupling members
does not occur until the two pontoons are substantially proximate to their fully engaged
position along the Y axis direction. As the first male and female coupling members are at
such point to be engaged with each other, the relative movement between the two
pontoons at least in the Z direction and preferably also in the X direction has been
significantly reduced by the first male and female coupling members. Accordingly
relative movement between the second male and female coupling members along the X
and Z directions is also significantly reduced and the second male and female coupling
members are then in a substantial alignment such that continued movement of the two
pontoons closer together will engage the second male and female coupling members
without significant impact occurring therebetween. A slight taper may like the first male
coupling member, be provided on the second male coupling member 7 such that the
engagement of the second male and female coupling members is also a guided
engagement.

A pontoon may be provided with at least one second male coupling member 7 and
the second female coupling member provided on an adjacent pontoon. However there is
preferably provided two second male coupling members on a pontoon to be engaged with
corresponding two second female coupling members on an adjacent pontoon. In the most

preferred form, there are provided two second male coupling members 7 adjacent the



21 26. A buoyant marine body systemfor the creation of a flexible in
configuration floating marine structure, said pontoon system conprising of

a plurality of said pontoons each incorporating the systemfor securing as
clainmed in anyone of the preceding clains. 27. A systemas clained in claim
26 wherein the systemfor securing is Identical for at |least two of said
pont oons of said pontoon system 28. A systemas clainmed in claim26 or 27

wher ei n t1bgsifiMdGiaCBadsQT tKERdt AR doSiplitbaRtmbea 2. fTafs iafde RhmpRI sHoRA M 0oNns of
sai d pontoon system 29. A systemas clainmed in any one of clainms 26 to 28
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becore er;geargl()aecrl. Itt Qv?fl %\é\‘a{)}?reciated that conversely the first male coupling member 2 may be

flank by two second female coupling members or a combination of such.

Once the pontoons are in an engaged condition, they may be held in such a
relationship to prevent movement apart from each other in the Y direction, by the use of
fastening means 10. Such fastening means can span between the two pontoons and
engage the two pontoons axially together to thereby prevent relative movement of the two
pontoons at least to a significant degree in the Y direction. The fastening means 10 hence
will ensure that the first and second male and female coupling members do not separate
from each other and are kept in an engaged condition such that they transmit any force
differential between the two pontoons in the X and Z directions. Such fastening means
may preferably be of a quick fit fastening means such that when alignment does occur
between the two pontoons, the fastening means can operate relatively quickly to lock the
two pontoons together. The faster is positioned above the first and second male and
female coupling members. The faster could also be positioned in line or below the
coupling members. Alternative fastening means may be used such a vacuum cup suction
pads.

Although as mentioned it is preferred that the first male coupling member 2 is of a
substantially D shaped cross section, it can be seen with reference to Figure 7 that the
cross section may be of a linear taper and may include a truncation at its protruding most

end.



said first male and femal e coupling nenbers positioned to so that when in
full engagenent said first and second buoyant marine bodies are in a side
by side relationship and relative vertical novenent is limted by such
engagenent , a second mal e coupling nenber fixed and protruding at the side
of one of said first or second of saidldw buoyant marine bodies 22 a
second femal e coupling nenber fixed at the side of the other of said first
or second of said two buoyant marine bodies to which said second nal e
coupling nmenber is fixed said second femal e coupling nmenber being a recess
havi ng afClABMiSng vi a t hrough which said mal e coupling menber can nove to
in a horizontal direction once the first male and fenal e coupling nenbers
approach a full engagenent and to becone engaged with each other to rigidly

prevent nMVeneNkystéh &1 c6Anécting adltstHBud@dnt nfaribk bo@REd a Secvfd bidyaht slafigst i on,
the relationship between said first nale and fenal e coupling nenbers being

such t hatbody & asidatesidemanneqdsaid sistam pemprisiegi i n novenent in the vertical
direction occurs as the two buoyant narine bodies nove closer to each
other, as least one of said first nmale and fermal e coupling nenbers being of
a resiliently firktaralbland fratale eowgicig wennternfitelatgreictigelyretths side ef paid firsted t o
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second male and female coupling members fixed respectively at the side of one or

the other of said first and second marine bodies

said first male and female coupling members having an opposing relationship
when the side of said first buoyant marine vessel is placed adjacent the side of
said second buoyant marine vessel, the opposing relationship being such that as
the first male and female coupling members are moved from an unengaged
condition to a fully engaged condition by the movement of the first and second
floating marine bodies towards each other in a first horizontal direction, the
freedom of movement between the male coupling and the female coupling
members, at least in the vertical direction, is decreases as they become vertically

aligned

said second male and female coupling members having an opposing relationship
when the side of said first buoyant marine body is placed adjacent the side of said
second buoyant marine body, the opposing relationship being such that rigid
coupling between said second male and female coupling members occurs, to
prevent relative movement in at least the vertical direction, as the freedom of
movement between the first male and female coupling members is or is proximate

to being vertically aligned
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3. A system as claimed in claims 1 or 2 wherein said first female coupling is a recess
which includes an upper and lower substantially horizontally extending inwardly facing
contact regions which define the limits of vertical movement of the first male coupling

member as these are in a non-unengaged condition.

4. A system as claimed in claim 3 wherein the first male coupling member includes
upper and lower substantially outwardly facing and horizontally extending contact
regions, presented to engage with respective to upper and lower contact regions of the
first female coupling member, said upper and lower regions of the first male coupling
member, when viewed in a horizontal direction lateral to said first horizontal direction,
becoming progressively more proximate to the upper and lower regions of said first
female coupling member as the distance between said first and second buoyant bodies

decreases.

5. A system as claimed in claim 4 wherein the upper and lower contact regions of
the first male coupling member are defined by surface of a configuration such they are in
simultaneous contact with the respective upper and lower contact regions of the first

female coupling member when in the fully engaged condition.
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positioned proximate most to said first buoyant body and extending substantially

vertically.

7. A system as claimed in any one of claims 4 to 6 wherein the upper and lower
regions of the first male coupling member with which the upper and lower regions of the
first female coupling member are to respectively contact, is tapered (whether curved or
linearly) when viewed in a horizontal direction laterally to the first horizontal direction,
said taper being such as to decrease the vertical clearance between the first male coupling

member and first female coupling pair as it approaches the fully engaged condition.

8. A system as claimed in any one of claims 1 to 7 wherein said first male coupling
member includes lateral surfaces which are substantially vertical and angled relative to
the first horizontal direction to define a tapered configuration of the first male coupling
member when viewed in plan view, the larger width portion thereof being proximate

most the first buoyant marine body.

9. A system as claimed in claims any one of 1 to 8 wherein the first female coupling
includes two opposing lateral guide surfaces which extend substantially vertically and are
angled relative to the first horizontal direction to define a tapered configuration with the
mouth opening between said two opposing surfaces being wider than the base width

between said two opposing surfaces.

10. A system as claimed in claims 8 or 9 wherein the lateral surfaces of the first male
coupling member can be guided by the two opposing lateral guide surfaces when
travelling from the unengaged condition to the fully engaged condition and to become
both engaged with the two opposing lateral guide surfaces when in the fully engaged

condition.
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horizontal direction) of extension of said second male coupling member into said second
female coupling member is less than the depth (in the first horizontal direction) of

extension of said first male coupling member into said first female coupling member.

13. A system as claimed in claim 12 wherein said first mentioned depth is less than

half said second mentioned depth.

14. A system as claimed in claim 12 wherein said first mentioned depth is less than

one third said second mentioned depth.

15. A system as claimed in claim 12 wherein said first mentioned depth is less than

one quarter said second mentioned depth.

16. A system as claimed in any one of claims 1 to 15 wherein said the side of said
first buoyant marine body at which said first male coupling member is positioned is the
stern side thereof and the side of said second buoyant marine body at which said first

female coupling member is positioned, is the bow side thereof.

17. A system as claimed in any one of claims 1 to 15 wherein said the side of said
first buoyant marine body at which said first male coupling member is positioned is the
port side thereof and the side of said second buoyant marine body at which said first

female coupling member is positioned, is the starboard side thereof.
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said first female coupling member is positioned, is the port or starboard side thereof.

19. A system as claimed in any one of claims 1 to 18 wherein the sides of said first
and second buoyant marine bodies are substantially straight sides (when viewed in plan

view).

20. A system as claimed in any one of claims 1 to 19 wherein said first buoyant
marine body has fixed thereto at least one first male coupling member and at least two of

either said second male or female coupling members to at least one side thereof.

21. A system as claimed in claim 20 wherein said first buoyant marine body also
includes a said first female coupling member to engage with a corresponding said first

male coupling member of said second buoyant marine body.

22. A system as claimed in claim 21 wherein said first buoyant marine body has
fixed thereto a pair of second male coupling members and a pair of second female

coupling members to at least one side thereof.

23. A system as claimed in claim 22 wherein each of said pair are positioned at each

end (horizontal) of a respective first male and female coupling members.

24, A system as claimed in any one of claims 1 to 23 wherein said buoyant marine

bodies are barges.

25. A system as claimed in any one of claims 1 to 24 wherein said buoyant marine

bodies are pontoons.
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each incorporating the system for securing as claimed in anyone of the preceding claims.

27. A system as claimed in claim 26 wherein the system for securing is identical for at

least two of said pontoons of said pontoon system.

28. A system as claimed in claim 26 or 27 wherein the system for securing is identical

for all of said pontoons of said pontoon system.

29. A system as claimed in any one of claims 26 to 28 wherein the system for securing
is provided at the bow and stern sides of each pontoon of said pontoon system to allow

for end on end engagement of at least two pontoons.

30. A coupling for connecting two buoyant marine bodies together in a side to side

relationship, said coupling comprising

a first male coupling member fixed and protruding at the side of a first of said two

buoyant marine bodies

a first female coupling member fixed at the side of a second of said two buoyant
marine bodies said female coupling member being a horizontally extending channel
having an opening through which said male coupling member can move to in a horizontal

direction to become engaged therewith

said first male and female coupling members positioned to so that when in full
engagement said first and second buoyant marine bodies are in a side by side relationship

and relative vertical movement is limited by such engagement ,

a second male coupling member fixed and protruding at the side of one of said

first or second of said two buoyant marine bodies
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the relationship between said first male and female coupling members being such
that a graduated and reducing limitation in movement in the vertical direction occurs as
the two buoyant marine bodies move closer to each other, as least one of said first male

and female coupling members being of a resiliently flexible nature

and wherein fastening means are provided to hold said two buoyant marine bodies

together when said first and second male and female coupling members are engaged.



