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-1- A SYSTEM AND METHOD FOR CONNECTI NG MARI NE BODI ES
FIELD OF I NVENTI ON The present invention relates to a
system for connecting at | east! two buoyant mari ne
bodi es together and in particul ar althougg not sgl ely

j nt aqn of her in _an end-to-en
and SYIEM ANBNEION $5R FONNERRGMA NG BapIEs

mari ne bodi es such aé plapfp;ns, i ncl udi ng pont oons or

bEIRIES OPINvENTENt O be joined together to create a

| arger overall working surface such as to define a

bridge or the like. Such platforms can al so bg.

ut i | i sBlee @sesgnt dnvensiani rejateade 4 systenr forecymitcting at least two
| oadi ng and .to support helicopter

(r)tg{apirylglpi gﬂgr,cl)rr"? ngcgcggq d0gethes iand, e r partishlar o‘lilllt@lrﬁh ;;nOt solely to
' ' / hni h enge f.or. .
R R T N —

t he connector design, which nust address t he
BACKCGROUNDrel ating to the relative notion between

two platforms particularly in 15 rough seas during the
i on operation, The connector design nust be

ZEPQG%IBE‘% rie; bedies, pugh as platiasmsainciudiag Lli_Olﬂthlfant drebarges
i , i h t n as

AR RS B bRt e O R Bl § it am itk vorSBe Soface such

Risafol Qéfilie @aPriles WrtthiNikk. " itk Hl%ﬁfgﬁﬂg%n%lvsﬁ%e‘“ﬁglﬂsed as a

the two connecting units of noret _

Twatingnpase doplnadrirer wehicldQsfillimg orndodpn 16h@iRgaB8d to support
perating in sea state three). I'n such conditrons it

%GﬁFﬂptSéop%ﬁa?OH%ftf)il%ﬂMe risky epesatoqresy @it imilkao sitadtidnst he

right timng when the two platforns are in a

itk ' it ligned in
or der HEVEUANHE: 'WH5 CMATEY  iaitedige: ! chustmudting. sneh joined
oalihgoplaeirnBHky HAMGET ihoblr ! 16y PRCLAliEk fgﬁ%g'a%\rleess the

at the edges of the platformas 2 en

dpffienlticsawhatingttothe relhtive kimivh bagethewo ﬁﬂﬁbnﬂ@?mmarly in
may be suffjcient to knock the operator from his/her
f@ggh 3698 duswedhg 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.
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potentially causing serious or fatal injuries. 111111
Frrer rerer rerer vegre reerr reer rrlrr *166166*
11111111112121212112212121212121212121211+211111111 111 *000002* - 2-
Several designs have addressed various problens with
connecting two platforns together and such designs

have bewsiahdetigonddve addessagthvaripus preblematwith connecting two

speci fications of US 4290382, US 3386117 4695184 .
SRt 3Reaet agd sech daeps Hovkberaymeadonshfaromaitl in the
. v \ | b .
PASAF RS AT O ‘200382, PSS RRANY, AP G0 P1a4 39 20203488
Hed U® 5606029asThel deviddsomedtiated lig these pheeht @pssifieaions all

br ought together. However the coupling pairs are .
wtilisd aiguided coupling pairandidnallowssfer $heytwoiplaformsmpadecome
| oadi n each ot her cul arl n the

. ' wh
ERGASUTRLH AIGRES At e Voo D AHOTES fsp reusty fogEther. However the

e . Dn .
ORGPk s O igh] el afld B8F Rt HEBHICR, bifpact loading
BH @3S btheR phARUPAY RSch IBE ERGIgemn Préjecti @@ & n@nplete.
someway to overcom ng the di sadvantagées of the prior
art, or which will at |east provide industry or the
publ i # Miachordinglyfan object o€ thespraSENDAESEMI AT tORroAdTHESystem

NVENTION In a first aspect the present ipventiqn na
CRNGCHRE BY s (v BHRYaRt marine %ﬁ?gl_eé 69%@3@@&%%@5% goes
n . [ [ . -
et tochistCoBe AR Ui RIRS{BE (RE gPER A or wflich will at
RasDpros idedindh¥ey 6o i puldliddRithi Oisefuldi®i@ich on one of
said two adj acent buoyant nmarine bodies; at |east one
sai d couglci ng portion ("first coupling portion")

BRIEEDBYCRIPPIONWRAH B INVENEWINd recei vi ng recess
that includes at | east one bearing surface that faces

avnay fr{ g?ﬁ‘t cﬁslg)?&ethgfprgﬁlﬁtt ri]i?\nﬁ:tnti%fn rﬁi‘_i/ getsgﬁi m,iog&y consist in a

bodi eS
coupling to engage and retain two adjacent buoyant marine bodies in a side to

C

side abutting relationship, said coupling comprising:

two coupling portions, one each on one of said two adjacent buoyant

marine bodies;

at least one said coupling portion (“first coupling portion”) including a
downwardly directed receiving recess that includes at least one bearing surface
that faces away from a plane of abutment of said two marine bodies and that

increases in distance away from said plane of abutment from top to bottom; and

a locking bar to be retained by said other coupling portion (“second
coupling portion”) in a manner to allow it to move vertically thereto and to
project from said second coupling portion for engagement with said first
coupling portion, said locking bar including a receiving surface to abut with

said bearing surface,
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i ncreases in distance away from said pl ane of abutnent

fromtop to bottonm and a | ocking bar to be retained

by said other coupling porti-én ("second coupling
portion”) in a manner to allowit to nove vertically

thereto and to 25 project fromsaid second coupling

por t | wheredn relagisigenevement pf saiddtwe mearingobpdliesgogether causes
oLtign ai d | pcki bar. including a receivi ) :

S nacling s o dFip il S Beeiving Teciet Shgeby Piding said two

[ l.atd : [ -mari ne bodies

e T e B Bl S . oo sai a

recei ving recess thereby holding said two rmarine

bodi eBrdfergblynedid ratesphas raesémtizhhelbtj opendno shiough. which said

Preferably said recess has a vertical slot opening
logkingghampxtends,asadd siot| opatiing bsig eftaelangth dajallosy movement

eni ng, bei n f.alength to all ow novenent downwards
@ Wg‘gﬁgdsl(btlc???%g)clgg}g. g@’?ef erably said | ocking bar is
restrained fromriding up said recess by friction

bet V\’eﬁféférépg% Qzﬁﬁrl]i()EQir%uﬁélaﬁereg‘Gginéﬁioig?(ﬁleﬁﬁir)lgir12;9 ggird recess by

surface. erably there are two I ng

fratesshetwesh oditddeatinpsurfaoe khd gaidrecéiaing freace. | onger

| oner | ocking bar. Preferably said | onger |ower

| ocki ng bar passes said upper region of said recess )
and cBrederably dere pee two kogking beksrper ggeess, asherier upper locking

éecesi. lPref(jrablg ai d, shorter upper | ocking bar
Hoalde longerlowetlocking b&r- ynher  region. 15 Preferably

said mari ne bodies are restrained from novenent in

di r ecp I &lkﬁ{ge : :
Pr ef e?gegfk?bggélagh Il&g%:%(eitrggévgglr res gﬁpéggaﬁggpﬁgrt Eeghono?f said
maesh drid sdmesntd sestbe anshid dorpér regigroof ihenscgssr pendi cul ar

to said plane of abutnent. Preferably said two | ocking
bars resist rotational novenent of said two 20 bodies
about Peeferaplyz spid shoegs upprirlacking has angagey igaregess at its upper

AR Tent. --

Preferably said marine bodies are restrained from movement in

directions parallel to the plane of abutment.

Preferably said locking bar resists relative motion of said first and

second coupling portions perpendicular to said plane of abutment.

Preferably said two locking bars resist rotational movement of said two

bodies about a horizontal axis parallel to the plane of abutment.

Preferably said recess provides two said bearing surfaces, one either side

of said vertical slot, said recess defining a T shape in plan view.

Preferably both said first and second coupling portions have a T-shaped

recess.

Preferably said locking bar has a “T” shaped end.
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Preferably said recess provides two said bearing

surfaces, one either side of said vertical slot, said

recess defining a T shape im$tan view. Preferably

both said first and second coupling portions have a

T sha ed recess. 25 Preferably said | ocking bar has a
E eqfeeabinsaid lackipg deeisbAgs dang sheptki ng bar is a

dog bone shape. Preferably said bearlng surfaces are

i d cki
par -1 ER bt i vRAR e SEAERR g Bt Rty g "
di stal ends, said through aperture having said

recei Pkéf@rab%r fai@qockinEHak ¢ alngattAvdniha theGusH merﬁﬁéé at the
up

on said co ing portion, and a securing bar, said
distalrends;, saad throgghy dpcmpmﬂmlvmg smd tecesmmgrsarﬁme d post
to said securi ng post. Preferably said apertures are

t hrou fa%%ﬁ j} Al ternativel saldcgpert res are
thr ougFP y a"é‘b%r% FPEE1h PAShePT gl fCoup ngaP%F:Oﬂ and a
B, R Pl st A i

§é’t@lrfngciﬁjsy_l ng surface(s) on said |l ocking bar is/are
conpl ementary the bearing surfaces. Preferably the
abutting surfaces of said adjacent buoyant marine
bodi eBrefembly said apsttaresiaat throsgh apgitareswhen vi ewed in
plan view). Preferably at | east one of said adjacent

ggfg?&@%b’?ﬁ Falﬂ:ﬂ?ﬂeﬁ@rﬁgﬂﬁe @f&}@ e e@f@ﬁgﬂq sa % the top of

R ST ST B s

hdneibydidsdi ng at Ieast two couplings as herein
bef ore descri bed.

Preferably said the receiving surface(s) on said locking bar is/are

complementary the bearing surfaces.

Preferably the abutting surfaces of said adjacent buoyant marine bodies

are substantially straight (when viewed in plan view).

Preferably at least one of said adjacent buoyant marine bodies is a

barge.
Preferably said adjacent buoyant marine bodies are pontoons.

In a second aspect the presenting invention consists in a two marine
bodies to be held together, each marine body including at least two couplings

as herein before described.

In yet another aspect the present invention consists in a floating marine
structure, said structure comprising of a plurality of buoyant marine bodies

each incorporating at least one coupling as herein before described.

Preferably each marine body is identical.
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In yet another aspect the present invention consists

ina floating marine structure, said structure

conprising of a plurality of Sbuoyant marine bodies

each incorporating at |east one coupling as herein

before described. 25 Preferably each marine body is

| dentP@£¢rab1>5a Pidfeoupbng i Braavuiezsbamthm@qu apdosﬁme@f each

OMIa d ste n of each to.al | ow.en

hribf fods i albrSirLid S naripy obf niarling St Biarie batfes

a further aspect the present |nvent|on consists in a
couply
oEy 8 ShEL i AELRERD 1 RN g DR hold
s&backnt dlgtingomad ne biodig’stogathds go peeveens hagie hoeoned tseparation
to extend between said bodies; and a vertically
%&déﬂ@@ﬁ@%?@@@gﬁnﬁFOV|ded by each sai d body each said
recess being of a shape to receive an end of said

connect.or ;and j ncludin t . least, ,one surf.gce to

capt f B8R ARF shifed Sorpefiio shRR BISed il holed: and 4

10 connector towards the floating body with which the

ot her, apshiefllys dk brdti #6656 pﬂo%lcéagﬁgeéachwf@ﬁnebad§aéa@h said
surface(s) at” upper regions of said fecess are

recessi being ofn@iskaperéo otdedve hndyndt bAvaidovemertgi amisineluding at
sai d recess wherein a novenent of said bodies

leasfeonR SUrfiare tpeeaptyre; a:mh rgﬂﬂsb.tmg rgevnentdpl) said ead oof said

connect n..ea rec 0gJ, essi
AR Powhetsibp dleung HOdyaFT i RCSMET Faf Bt Yaid connector
ga Lped j uxtaposition. Preferably there are two dog
aped connectors, a shorter upper connector
bar, and a | onger | ower connect or. Preferably said
| ongewhemrive saitb sindadafs) paspper sedidnsippenaid egicss adé proximate
said 20 recess and cones to settle at said | ower

- meRs e efher h@dyél@a;s@wc;rrr@gmmfysas,@r@p%ﬁo\rheéequopmvement of -
said bo((:iiieosr toeggﬂla w1lf peesuiteﬁlegSdroppfntgsd(l)J\%Rwardlyegfl Sald connector _

within each recess to progressively restrict the hold said floating bodies in more

restrained juxtaposition.

Preferably there are two dog bone shaped connectors, a shorter upper

connector bar, and a longer lower connector.

Preferably said longer lower connector passes said upper region of said

recess and comes to settle at said lower region of the recess.

Preferably said shorter upper connector engages the recess at its upper

region.

In a further aspect the present invention consists in a coupling holding
two adjacent floating marine bodies together to prevent their horizontal

separation said coupling comprising:
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In a further aspect the present invention consists in

a coupling holding two adjacent floating marine

bodi es together to prevent tHeir horizontal 25

separation said coupling conprising: -6- an el ongated

connector to extend between said bodies, said i

el ongdt eedo%gj"ﬁ?é EPBREHY o §X¢ efaveenr sdd Hiodies: saigkplongated
j - i.call ' r ss provi ded
Ehmdtor Biting il Spdfiics e Y oL AREH B, B5E7° " hape

to receive an end of said connector and including a

post aSvetiegky dxdendifgi r‘é@eésa'%)ﬁbva@&i Yy @actsahfl HRd

, dy each said
having at | east one surface to capture and restriCt

resesyiosiogmita sifaps 40 deasie aii esdiofl sgidnromnector aadancladidgea post
floating_ hody with which.the other end of said
shaprddpdecsiye § urGyH@i G PRSI At feasteny surfaggigegapture

[ [ i h t .
81O AGh sl FRAF 3T 85¢ <B4 PR Eou B, fudh 6E foain
Bode wei which the otiidr&ndQsti safd EQaRIchSHis Bhdgddesul t in a
dr oppi ng downwardly of said connector oh Said post

wi thin each recess to progressively restrict and hold

sai d wherginrrgid isurfaee(s) at mpper regibnsiofeshid recess are proximate
| uxt aposi.tion.. Preferably there_are two el ongated

f &g gther odyiihan Z?Wﬁrp{?&m&so%@?é gecesparhergiga movement of

%agag)%ﬁie!SQ%gEtth%P ORARGEQt m1§ gﬁléfg%gé ?fr%léygr}vgﬁldg\f log ngqgrconnector on

r conneéctor passesS sal _
§8 G505t aPhigOBRh t&esStd | fodtesSivell rRE hRQIHIN Qhid Moating

[
recess. Preferably said shorter upper connector
bodjes) s ntone restaess] jaktapositiomper  regi on. Preferably
havi ng a securing post on said coupling portion, and a

bar includi ng apertures

Lo sePtaterahy thesatc i Slangatedonnergri ssthorter apperampector
E;ﬂjr gn@gq{,{l%grqg“g; gowcg&gh apertures. Alternatively
sard r f

| aper es areé ugh partial apertures and the
top of '
Preferably said longer lower connector passes said upper region of said

recess and comes to settle at said lower region of the recess.

Preferably said shorter upper connector engages the recess at its upper

region.

Preferably having a securing post on said coupling portion, and a
securing bar, said securing bar including apertures to secure said post to said

securing post.
Preferably said apertures are through apertures.

Alternatively said apertures are through partial apertures and the top of
said securing bar is in use substantially level with the deck of said buoyant

marine bodies.
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said securing bar is in use substantially level wth
the deck of said buoyant 25 marine bodies. -7- In a
further aspect the present intention consists in a

met hod of joining two adjacent floating marine bodies

havinP R§“§ I|n as herei nbefore descr.i bed
compr FEARYTEPT gFRGS tfseap@swdm@@n&l%épneﬁtsaﬁ& methad phipining

ﬁ% d EQéIﬁeﬁBQﬁég ) magn}: nt{;é«% %y (ﬁa@?ﬁ% gtﬁgeﬁéuplmego R eR&Unbefore

I on consi

éé‘dc@ifb%ﬂt cbhﬁﬁfbl %ﬂnﬁg Rafi eSodies NRIgRUCTAHE inserting  said

described inclu steps of: aligning said
MMmmﬁnd@gethen |nsert|ng said connector(s); and 10
inserting said securing bar. This invention may al so

be sajd bl{lﬁ to consist in the parts, elenents and
f eat ute8 TMENEF Agpect éleoprqsmﬁ I@a@@@om GoRHiats dpeciethast phpining

g{'ﬁ)/ t C acgﬁf el ?}%1'5 r1n ésd ﬁ? l'{eg\ggé?ﬁ)ﬁ% ee%ctér:;l\)/eeiil?cdudmg the

g{@[)ggf; el enents or features and where specific

egers are mentioned 15 herein whi ch have known

equi valents in the art to which this invention

r el at eBgningsehd bodiom taggtharal ents are deened to be
incorporated herein as if individually set forth. The

term . co [ as used in this specification neans
consf‘?@?t‘ﬁ'tg d%P%%%“ttO‘f(g) Bﬁat of, that is to say when
interpreting statenents in this specification 20

whi Chlds@ﬁir}gﬂ@aiagﬁéuﬁ B the features, prefaced by

that term eac ement al | need to be present
but other features can al so be present. BRI EF

DESCRITRIS iaMef¥rorl hiayRRsy\bbisaidb@adpy o &4 iAlfthe parts, elements
isonmetric view of a coupli ng portion/half and | ockin

adrfeatyresntefgead tthepriindicated in the spemﬁcatlon of the application,

individually or collectively, and any or all combmatlons of any two or more of
said parts, elements or features, and where spemﬁc integers are mentioned
herein which have known equivalents in the art to which this invention relates,
such known equivalents are deemed to be incorporated herein as if individually

set forth.

The term ‘comprising’ as used in this specification means ‘consisting at
least in part of’, that is to say when interpreting statements in this specification
which include that term, the features, prefaced by that term in each statement,

all need to be present but other features can also be present.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an isometric view of a coupling portion/half and locking

members engaged therein,
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-8- Figure 2 shows a plan view of a pair of coupling
portions/halves illustrated in Figure 1 showi ng the

two coupling portions/halves&nd | ocking nenbers

engaged therein, Figure 3 shows section AA along |ine

AA of Figure 2 showi n? the 5 upper shorter |ocking

bar aHigUrewar showger p mwm‘g phra Pagagf r@u@hngap@xﬁms/halves

thin T slot h t t /
st B in gt o o ity e b chURLRE wor Ry BAVEY ang locking
heshEBeR % é(?fdQHEI%IIg showi ng the conplimentary

engagemen e recess and projection and al so the
resilient nature of one recess and projection, 10

Fi gur En@whsvﬂloavmwmﬂm AfA pdoig dine WAL off Ihguﬁ: Regdiowing the
joined with a  coupling systemof the present
ummh%‘wraﬂ@pmﬁ laarb lowenvdanger lpckjngeba @tga@mgaon tapered

t d f bo
et SPHE D SR MR Todaripoy AElver BE T cqRingvstem.
Fl gure 7 shows an |sorretr| c view of a coupling

porti gfgdidl § Howd se@tﬁ)nabt}?r %lﬁl@bBﬁi BFrliiéﬁlfe bNghowing the

present 1 nvention and | ocki ng nbers engagéed

toephimentdry gmgagémshpos the pdtc&@s dahéwrofectiopaind alfo the resilient
coupling portions/halves illustrated in Figure 7

BYVE afongeccenpardpiiedttpiror t i ons/ hal ves and | ocki ng
menbers engaged therein, 20 Figure 9 shows section AA

al ong L|ne Fi u short.er

ook i, S Shiwschaiibsf o Petiiding Fisth PR LETRiBRd with o
f

R R p P pA By R Rt FRo R water |

shows section BB along |line BB of Figure 7 show ng the

conpl Figantea6 \shengam borntleployinpea mrelse afhBueyaitanaring bodies

and 25 Figure 11 shows section CC along |line CC of

m‘gegéhgcgm\l/agq@ysgrmogﬁhe presgnignveRgon,ocki ng bar

engaged.

Figure 7 shows an isometric view of a couplmg portlon/half of an
alternate embodiment of the present invention and locking members engaged

therein,

Figure 8 shows a plan view of a pair of coupling portions/halves
illustrated in Figure 7 showing the two coupling portions/halves and locking

members engaged therein,

Figure 9 shows section AA along line AA of Figure 7 showing the
upper shorter locking bar and lower longer locking bar engaging on tapered

surfaces on the posts of the two portions/halves of the coupling system,

Figure 10 shows section BB along line BB of Figure 7 showing the

complimentary engagement of the recess and projection, and

Figure 11 shows section CC along line CC of Figure 9 showing a plan

view of the locking bar engaged.
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-9- DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wt h
reference to Figures 1 through 6 there is shown a
buoyant marine body such as%r pontoon 10, which has
provided at, at |east one side thereof, 5 first and
second coupling portions 3 and 5 respectively for the
engagi ng the pontoon 10 with a simlar or like

pont oon. The pontoon 10 nmay al so be a barge, platform

BRI BT, O PRIV ENGION 10, & o cater

overall floating arrangenent. By way of exanple,
pont oWith teference taBigaep!li thadughn$ these 3eshbbvrus dtioant marine
forma bridge 13 over a body of water. Likew se

serts a3 @ pentope 10, ovirel ha@gapﬁeiedaatd abéeq{sb@mﬁl%d\%@hereof

AP SegOutl eoRBling paipe  afdret BNBRasurer i eRgedis the
tSBn'lg)VQJ&hhﬁ%ﬁl‘ﬂ%FI ordjté gﬁfoo‘ﬁesgﬁE ;%Jnt@in \A;l{@gi’ﬁa'ynalso be a

I gure er app catlo s inclu

brpe; rplatform, os hdthet duyapt ihadge NBody homd vegsetheh@ which is
bridging, a marine 15 jetty and to provide the

¢ng3gf:d»1r:oto dike dmddes qr fvemlsf donmfeme | @sgreater | nv¢rablt floating

time that afloatln orary or, permnman .
%/fraeyleéve 80‘”%10 rf& a8t ‘Erc? teonfhé‘édi’%“g PéHPB% may be

l%é%ﬁ tBrt%ﬁglnz{ bgggg 33 6'53‘3?(’}} E I 'I‘fﬁ&lﬂ?& %érﬁo@néjfw %ay be

orm suc asu

JoRsddp Rt Bhdbe ﬁbﬁﬁsn@mdyndeht r Oé’ss@E 1f10ﬂfr ﬁiedﬁﬁrposes of

V\,hl ch may for exanple be considered a bow 20 and
estahlshangla poorkizg dudbcr bdavkichiid enor'Ehpropurasmrm the water level

|nvent|on i's not I mted to the provision of th
%‘B@?ﬁqtr?g ek vpws! A féﬁnﬁ@ow@ Eigé!é? &nd Qsher h@lwﬁpa@nnclude

OSSR PR UG . 0 morie

jféﬁ?ta‘i’l‘ar@ Jﬁb@ld%stﬁéi ffdafatﬂ)% O;Bd'ﬂtﬂ&nsaf&rﬁs‘ﬁgﬁn%tédéfdsﬂf@ i‘r?’fact any
e is normally defined by the positioning:of

qvmet mana ﬂleaumrg demmpordrg cit pernzdnemarvasily avectbé magring structure
this formit will the shorter Ien%jh bow and stem

’Geds 40 be created Pnpresentuny eriicy may tid application. t he

securing features. OQther forns of pontoons may be of

for e nhzij1 Hs&a‘f %msl'sgcel‘? a p%rntoeo)ﬁam lltf)e of a squa're o} re%tangular plan

shape and will provide four sides which may for example be considered a bow
and stern and port and starboard side. The present invention is not limited to
the provision of the coupling features at only one side/end of the pontoon and
indeed such may be provided at any side or any number of the sides. In the
application where the pontoons are used for defining a bridge structure 13, the
bridge is normally defined by the positioning of pontoons 10 in a bow to stern
manner and hence in this form it will the shorter length bow and stern sides of
the pontoon which are provided with the securing features. Other forms of
pontoons may be of more than four sides for example but not limited to

hexagonal or octagonal.
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hexagonal or octagonal. - 10 The pontoons to be joi ned
could if not secured nove relative to each other on

the surface of water they aré&0buoyant on. Pontoons are
normal Iy joined on vertical parallel faces or abutting
surfaces 4 and these define a vertical interface

pl aneThemengpanseior be nowgdi eruld 5f pobseenred ypoeenselative to each

he hori | di ti llel to th I :
oL BRI SR 51 RGT AR AT RevFonial i hocton
per pendi cul ar to the plane (y, second direction). It

Wi 1 pb$@oRS S8 oM B G8ineBabR ! Vé&tichP phfildp! BBEs Id} abutting
the vertical direction™(z, third direction). Torsion

slrfades ehahd dhesehdsfenal b rerticanimtérfacespliane arfhelptasent invention
prevent ed al so. ,The inter-Font,oon, joint of the present
PISYERtSi Bevemept dxithe horizogial difecsionaperablel $@dhe plane (x, first

dj gcent_ _pont.oons _thus . creat.ing a | ar st ahl e

Bk B Foriedy iR et sl heChiape £, second
SYSURIMArE WHIIPAISH e Verk HHAYARERAHAMILERT IS Blane A AhE Vertical
coupling features ‘provided at su opposi ng ends are
diwbtiomt(zalthiyd dwegionyentBergicshapedt asadhsofithasd Wirections is
spaced on each pontoon to be joined. A 15 first ) )
suhspantialyHaevensed pdsa. i dhe3ntes-pontean it ofi the presgst invention
one, si de of. ont.oon 10 .and conprises a first | e

SEISR i Keinbafacs Dalieen afiaCent BAyagas fFraating Adpige stable
&gﬁ%' of an adj acent pontoon. Two

po tggﬁgngﬁggﬁkpﬁéating on water have the first half
coupling 3 and second half 5 coupling positioned at a

hei ghThavpbatoons U6 swal & 3lystgni hie prefErabBl atbsumtiatlytidentical

waterline. 20 The structure on one half coupling wll

anslvtie coupling Heaturanpreddehdt swchneppasing@intls agapiubstgntially
| ings have.

ixvuRiteaBry BepdL 68 Eiifik gPhea of aeE AoBtasi o b€ Sinea. A

fa & | r{i.0 '
FRISETHORLHAISE 908085 Klof RABLI RLARe EK faon 10
sinivevmipitisys A fiestt @dlg eegplitig enéinbert 82 ewhith R. toVbRgadeN&ith a
first coupling half and second coupling half are
f@mﬁlgmoupgggtmnembcr 81 of an adjacent pontoon. Two pontoons when
floating on water have the first half coupling 3 and second half 5 coupling

positioned at a height which is substantially the same relative to the waterline.

The structure on one half coupling will now be described. The second
or mating half coupling is substantially identical. While the couplings have
been described as a coupling half it is to be understood that one of the coupling

portions may be larger than the other.

The first half coupling 3 has a downwardly directed receiving aperture
6. When the first coupling half and second coupling half are brought together
they abut one another at a frictional interface 4. In the preferred embodiment
there are two bearing surfaces 7 either side of a vertical slot 9. The slot 9 opens
from the aperture 6 to the frictional interface 4. Shown in Figure 3 there is an

upper bearing surface set 7A and lower bearing surface set 7B.
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they abut one another at a frictional interface 4. In
the preferred enbodinent there are two bearing
surfaces 7 either side of a~Vértical slot 9. The sl ot
9 opens fromthe aperture 6 to the frictional

bear | HHCABeSUhCe Al A eFoRaR GRaRFS oy Pats the rictional
Frﬁerﬁugel'as -Enﬁ)é kiﬁ@% rﬂ@wﬁ HRC B3t grﬁ %?rtﬁgs e'rtﬂré]“6S tange ay be

away fromt ricti on Interrace as nmove towa

httdeval by dfncdahqapdrest uhgleSsurfides bﬁﬁ}’nzge als@CBé Q¥RIEVEY by a

a linear taper or angle surface but may "al so :
aatvied \sauifasy. alhe upp@dbwufgasmfaéméAummcessedrbacg from surface

10 aier bt ot/ site BrORbOPTAce I ace 14, A

| ocking bar 8 is present that has di st al ends 15

shaped fdoydild baf § I\ Presbi maPRad, érﬁ{gf”ajr%nﬁ  Shel" 6" Jiflin the

hperkire®. bR the ﬁl@ﬁeﬁ&?@m‘bbﬂﬁn&ﬁfﬂlé““{ﬁﬁaﬂ&dsow @ACH shaped. The
bear i ng surface 7 that it is to engage. The receiving

ar 8 haarrecqvolg $wthdes 1éofqrl dachrifearing sneface (7gthho it is to
surface this. gives gégr eater area of contact between

?Ih%aaeock'hﬁfgrmmaaosqr es clfugre mjoﬁbndf to mompliment Kothearing

T B SRR e o o e
A ko v i

peofded! sit approximately at nid height on the bearing
surface 7. In the preferred enbodi nent the upper

| ocki r slt be| ow t he surface of the entrance to

t he E%%'?ﬁ ing barr Mg gisial gpds ﬁ@acv@drscashatswbm the receiving.

s 1 gt %@Fﬂ (oSt e Fhaosh Toff 18%ing bar
QAL dpProKichdtélySatithid H&gl’i‘t bhi tﬁé ﬁéérntl%‘ SutR&EY . tlﬁ%é "Weferred:

surface 7A. The upper ki ng bar shorter
émbbdiment the@pppeldckirg baresith eeigagheankfact of thie Bﬁtrance to the

bear i n% surface 7A and thus be stopped there.
aperture 0.

The lower locking bar 8B is of slightly longer length between distal ends
to allow it to fall to the lower bearing surface 7B before engaging and thus it
will clear the upper bearing surface 7A. The upper locking bar 8A is shorter to
fall into the aperture 6 and engage only the upper bearing surface 7A and thus
be stopped there.

The aperture 6 may be substantially closed at the bottom to prevent the
locking bars 8A and 8B from falling out the bottom of the aperture 6. However
there may be holes present to allow the removal of water and debris from the

aperture 6 to clean the aperture, for example prior to assembly.

In another embodiment the locking bars are staple shaped and have

tapered receiving faces on the inner facing surfaces of the vertical legs. These,
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The aperture 6 may be substantially closed at the
bottomto prevent the |ocking bars 8A and 8B from
falling out the bottom of thdZaperture 6. However 25
there may be hol es present to allow the renoval of

wat er gnd debris frqomthe perture 6 to clean the )
&bérsffaﬁéf Wraafrtoetﬁam ng baky akqyca sugagsn Yith likepentpured bearing

' eql.o6ki t e shape nd have
FOIRELTRAL oo TP SSRGS, AP BT I BB Snoves
downhato/@etdpepurdsegs. These, -12- in a simlar way to
t he 1 ocki ng bars above, engage with |i ke contoured

bearin surfaces and pull the two half couplings

t oget Hée lagatidneof theklonkingabarsdviasthe dparturan6 oftthe adjacent half
apertures. The |ocatjon of the |ocking bars 8 in_the
EQMHRESOVHl ereats pTIgH] Lt Retwea thesadiagent pagioops The pontoons

Menanndt .(ﬁfieqnjaﬁlk DRkl ﬁﬁg@ Idhggtlj]@%gacem pontoons. The

pont oons en cannot frov f the three
directions. The presence of the frictional interface 4

bet we@he gslieaairet ot e Fiidtishal i BRE P HelRedrl ddfickdt €buplings
the interface. The couplings each have conplinentary
msteasse shel rigiity off tiedotertacs. Theacaupyings eathbaves 't:?lmpdiinentary
the vertjcal slot 9. For 10 exanpl e the upper |eft
FRERESeS; lto?e apd nspiecHans 13&1}5@3{%&#@ Hdg of éﬁﬁrV@}'Té@tliSéw 9. For
' | £ | wll. . have a . .
ok SPGB S5 B b R R osecton 1
d MAfind POESuplRGek 1Eha fifRERard ojection.
glg%jﬂ{ect iﬁgggoﬁgﬁg%ge ;r% [ rrpartaféwuftc{)]glﬁ) rigl %Ii tyo{egtltoﬁe Thus

whientthetab half eotliploegs arherenglagegetier theidscessHsSémhF}ojections
rigidity and hel ps prevent relatjive novenent in al

epgags angsipparg derthersrigidity docthe fristionalointerifaas: sTheengagement

| $1.6 bsorbin rial between a recess 81. an

104 BB RELy Bnd biler ohreg3ht TR b ERIB s Gl three
8f6ctidrsgi dity to allow the join to absorb energy

rather than break. Such material may be a high

density rubber or simlar suitable material. The

| ocki hyptefesedrttdiments thag Badneegy absorbhgenfatarialibetween a
the preferred enbodi nent high tensile steel,

recess 81 and its complimentary projection 82. This removes some of the
rigidity to allow the join to absorb energy rather than break. Such material may
be a high density rubber or similar suitable material. The locking bars and
coupling halves are made from in the preferred embodiment high tensile steel,

although other suitable materials may be used.

Referring to Figures 7 to 11 an alternative embodiment of the invention
will now be described. The mating half couplings are substantially identical.
While the couplings have been described as a coupling half it is to be

understood that one of the coupling portions may be larger than the other.

The first half coupling 3 has a downwardly directed receiving aperture
6. When the first coupling half and second coupling half are brought together

they abut one another at a frictional interface 4. There is in each receiving
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al t hough other suitable materials may be used.

Referring to Figures 7 to 11 an alternative enbodi nent

of the invention wll now bé3described. The mating

hal f couplings are substantially identical. Wile the

coupl i ngs have been described as a coupling half it is

gperpre aposidfdr dssbawimia Figuee 8theneds @asumrien hepung isurface set
y be | arger .t han the r. The first, half coupling

TR oo eninl Pyt s o0 68k P Ulper t ur o 6

When the first coupling half and second coupling half

are brgyMiaringdaidtsles 7 NfYredt in RaAKOLIGY fonf the frictional

frictional 1nterface 4. There is 1 n each réceiving

mt&faapdrasutheyamposttow@id thes bettomnof the-apentere96.t HEHie may be
I's.an upper bearing surface set 7A and | ower bearing

aciHevedb byer lmmapfapescor pasle swiaceThet pwar plsg keiachisyed by a

FuBErGR88s" SO TSROl 1B ebBed i grom sutuc
pPEHY BwRer bEQtiRg TRYaPE 7RPsiRC o%\de&'hmffa% | {4°The to}@%ﬁ'te side
or angl e surface but may afso e ac |eveg y a cu edl

sfitHeassst 10heaouhe deatiegsurfacssurfaizesubstantiallgcaattd. badkle the
fromsurface 14. The |ower bearing surface 7B sits
positidObfare Ulhistratedias, reTrangulap dleyt mayibgesquare, roeng os oval.

101 to the bearing surfaces 102 is substantially

strai ght., Wi he. sts, 101 are il lustrat ey

L ero A langated Iqtkind B2k % 1 réSdhy  thatshied fo 3t ppithin the
ted j ' haty det j

ERRAR! 6L LIS MteRAfed eirbopiifieine ICIGAEARECS | 8 ieklangular

albleoughc ot nitable Shapfes’ eayab@ulsad. The hiedkingobas @ hadltkrough

shapes nmay be used. The ockln% bar 8 has thro

h
aprsturas skapsidapegcordance withatheshape bf theepetidpd. ghghet loeking bar
st 101.. The Locki g% bar g has re?ei v%rl%ﬁsurfaces 16
¥ S aeRav BB GeS | Piak Bach bepiing Turface; f U dbisdd opgagc. The
FESHHEE IR SRSFAHD & Ethehets by RTRIARRTY s ivs

§ eRéAaet afeatofRdntddd Betvasdtl the 16akingthrtan€ theepliphag halff . Either
Either or both the receiving 19 or bearing surfaces 7

ombotbahe reddiviag. 1 SFachearingksuntacbn 7 Bayhbes prafsledppat ur es
spaced so that when the receiving

Each locking bar 8 has its appatures spaced so that when the receiving
surfaces 16 are engaged on their respective bearing surfaces 7 the locking bar
will sit approximately at mid height on the bearing surface 7. In the preferred
embodiment the upper locking bar sits below the surface of the entrance to the
aperture 6. The apertures in the locking bars 8 are sized so that when engaged
there is a gap 103 between the aperture and the straight side 102 of the post101.

The lower locking bar 8B is of slightly longer length between distal ends
to allow it to fall to the lower bearing surface 7B before engaging and thus it
will clear the upper bearing surface 7A. The upper locking bar 8A is shorter to
fall into the aperture 6 and engage only the upper bearing surface 7A and thus
be stopped there.
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surfaces 16 are engaged on their respective bearing
surfaces 7 the locking bar 20 will sit approximtely
at md height on the bearingl4urface 7. In the
preferred enbodi nent the upper |ocking bar sits bel ow
the surface of the entrance to the aperture 6. The

aper t dh8RPEHUENG 13 selstangially dosedhptethe batipra gnd Khe b@g@m is of
th t
SRR sgEtGosiobed Bs ORS00t 101 he | ower

| ocking bar 8B is of slightly |onger |ength between
di st alrhendeatictPof thedldcRig bark® balthe E)@Slt re1 |0?\f€/6 aqj:i\cent half

beari ng surface 7B before engagi ng and thus it

cogaingsheill pgreateba anigidgjcin rfereeer Ahe Titjacampeporitooks 19.  The
bar 8A is shorter to fall into the aperture 6 and

BRRiRgES thancamet meyerinpayafithe duee dzectionald t hus  be
stopped there. -14- The aperture 6 is substantially

trongh RESGBCt A RECADE JREHERE DeRiecr? HilpcGat Phyplings
iﬂé%‘ds@g tl’i@ﬁgl(ﬁt)%‘f %Qn&?ﬁcel%eoéodpmtgae@g E@ee B&fbplimentary

couplings wll “create a rigid joln be
Eatiessosnt 7 pndtpxomhd;ﬁs 18harayedpeitiicraide tofiche mmmtl shove. For
in an]y of the three directions 10. The presence of the

fJMIBP edhmupmt bqft hand sidp ef wae haligeupding way pave gprojection 18
B G Enk St L Sy e il bl SRR im G atoestigh. Thus
%eﬂrthé‘x% ity BSﬁpl?d tearﬁ‘;bngﬁghtvﬁ)rgte?&gkgé k&fefs? courﬂ{ Prodectlons

exanpl e the upper de~o

onyageaael ﬁnpimjf&ﬂheloﬂgitﬁtyll@ ﬂtlecfrichenﬂlﬂhité@ad& hl?he RAghgement
coupling will have a co I mentary projection. Thus
aflds torseonahorigigdity @@dphnﬁwgspmvenbrr@ tve meapenient ithell three
recesses and projections engage and inpart further
ATGEMSy to the frictional interface. The éngagenent
adds torsional rigidi ty and hel ps prevent relative

rmvenqhﬂg aé‘/l be te'ﬁ(a drgﬁ{gwﬁﬁ?ené'l%e'fu%éﬁ 41Pec ?.81 and its

ener gy ab sor i ng na en a recess 81 an

c@mipllmmmgrllyropmjoﬁcgl Qm iBas@sted | inuBiguaé €d bup Iﬁitqml@trated in
1, but not lustrated in
Fi igure 7. The locking bars and coupling halves are made from in the preferred

embodiment high tensile steel, although other suitable materials may be used.

To increase the rigidity of post 101 a further elongated bar 91 is fitted
over post 101 and a further post 105. The elongated bar 91 has through
apertures 92, 93 which are fitted to the shape of the top of the posts 101. The
bar 91 when fitted sits flush with the surface of the pontoon 10. In an alternate
embodiment the elongated bar91 may only have partial apertures 92, 93 and the
posts 101 and 105 may end below the surface of the pontoon 10, but be off
sufficient height to engage the bar 91 and allow the bar 91 to sit flush with the

surface of the pontoon. 10.

A gap 104 between the securing bars 91 at the abutting plane 4 ensure

that the bars 91 are not distorted as the marine bodies 10 close in on each other.
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Figure 7. The | ocking bars and coupling hal ves are
made fromin the preferred enbodinent high tensile
steel, although other suitabllé-materials nmay be used.
To increase the rigidity of post 101 a further
eIongated bar 91 is fitted 20 over post 101 and a
MethedrofAssembls.  The el ongated bar 91 has through
apertures 92, 93 which are fitted to the shape of the

{1 sh T RAPRERE pbRte Eh%efet%§5§§ﬁé‘§§$rf8ﬁft§d\gﬁt“ She another
@ricertadit®o EAIPQGh Hgs hReesi e 4i 1% d"Bl6s€4b Yone another
'

have partial aper ures 92, 93 and the posts 101 an

ﬂtﬁSlonhmgeb’ais Bedamvbe heatedrihahe apérttites Goofheowmo 16ckibgbars have
be of f 25 sufficient hejght to engage the bar 91 and
diffesant keaghuthe lower ene ISfahgélﬁvapng\erm@n theiuppereonst Thelower

BREL G0 g P BB 5RE Se Beb i e e

S L IS0 SRS B pper o

due tbritsighortemienggti.oXT e flylc(\M)Ii Horoes t&mwt:hne rthe l6vloagtds and
two half couplings are sufficiently aligned and cl ose

slopenctogpibienarith gravitagerahfproes, kegp dbﬁ bees impesitian, which are
AFBRE B R oL R S B T b GoLh forces

fromto unti |
UBEhEREo cBfifioqtSh Btses pSeRNAREP 1o L ORI e

upper bar can only fall a small distance, as it wl|

be st Gppdidassgnibie thip pesceduepes releesddo Atrs esteaidl aipwards force
length. The friction forces between the |ocking bars

61 0V§r<wé@ the gravitasional tfioresr aniltreldase atheffsrc@@g fareesy which
2 PO 7 Sl ISR Sk e prsen
Hveh ﬁ'tH&eg@ﬁ A4 Qfgrhgfégsett N c'i)pghﬁgéqgte&efcﬂrs ti’f’a%’é‘sof the pontoon

toget her ti I sassenp rocedure .

icvejsined. Nhlgxﬁlpéﬂﬁfuttﬁ&&aﬁgﬁhtfy%&ﬁ rot‘aﬁibn@ld?rdiﬂr@aﬂsmﬁlonally
graV| tational force and release the friction forces,

tehtheljoimal | ows the bars to be renoved eaS|Iy In the
preferred formof the present

The first and second coupling halves are for example provided on a
vertical side face of each of the first and second pontoons and as the pontoons
are brought more proximate to each other, the projections and recesses of the
first coupling half will at least in part become located within the complimentary
recesses and projections of the second coupling half. As the pontoons are
brought more proximate to each other this location prevents relative movement
in the first and third directions. As the pontoons may be assembled in an end-
end relationship in sea states where relative movement between the two
pontoons occurs, the relationship between the first coupling halves is such that
a guiding engagement occurs. At the initial stages of engagement, the fit
between the coupling halves is relatively loose and the pontoons can move in a

limited manner in the first and third directions relative to each other.
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15 invention there are two or nore set of couplings at
each surface of the pontoon to be joined. This
imparts further rigidity both6rotationally and
translationally to the join. The first and second

coupl ing halves are for exanple provided on a o
verti einidean mayvement haswgenthe Weo pprpong Agingduceddy variation

B e HaREMOI L SeshEro oo pdih Bk's feiofEt Gaaumment of
e @ pohfcnsCIRRE! &Qn%] Ghfth® 2 |difkctibB 7S ITHe tapRF Tof the O]:)earing

becone | ocated wwthin the conplinentary recesses an

surfgces t(and shusf thehrecd enpnslir€riep) isngrohiled. toAfectdige the degree of
ontoons_are brought nore proxinmate to each other )
meedomfanpyemghieietiiesZ ditegtipn defwoerhther two ponteonsjduging the

and third directions. As the pontoons be assenbl ed

FEagimisng PooeEiion ABTLmoyss i p STAReSERSTErIaY AXOERSoM arc fully
V .

éifbtell) RAMCTRIRRANEE S B hif coBBhEOLRREHE Rocking bars

sl clecphatderaagiondof Grevigpdardst dossu o e Afeturdi t This thus

stages of engagenent, the fit Dbetween the coupling

tight¢as thesjoins batween yhe s baeguphngpont oons can nove

ina limted manner in the first and third directions

relatiyve to each other., 16- S gnificant. novenent

bot e SHE M8 IO Ahas ke brouzhbiiozh PRGXipihis &0 Fa¢h piher by the
t ' e : - +.h ' n

ERE P, CANIE 1R tE r B TiRE G,  Bhich ol M rBELU 9 R ample

showinén Z:“i%\ir"ee&.t IA0Rdpe iEh@djhﬁ!aB_re i length boayr iv!ihﬁbh 21 to draw the

surfaces (and thus the receiving surfaces) is provided

two peotasctoghdicte gl rope Bayr be poavided rasvdacknleveln (atiowe the

Z di.recti

he f. duri ng, ; .
BARHER AEte g1 Seondrrousling Haikes 209 & ieabindingraf baevinch
full . L t O
HHEREERSRGo BEfchH i 080308 o RRAREH (SRS ™ s e may
£564D UM ex st i&évat@faigaﬂ%ﬂuh}émf H HREX deneBtion HRtWBéh the two
aperture. This thus tighiens the joins between the

powtobnd.f couplings. 10 The two pontoons may be brought
nore proximate to each other by the use of a cable or
rope t he Iikf 20,. whj ch na¥ be rigged as f

7 and 8

r
exanpl B€ recesses projections 18 are of a nature such that when they
are fully engaged, no movement between the two pontoons in at least the Z
direction (and preferably also the X direction) can occur. In fact the shear

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

- sea state in both the Z direction and X direction is carried by this

complimentary engagement. When the pontoons, in the Y direction, are in an
engaged condition, the recess 17 locates without any significant freedom of

movement in the X and Z directions in the projection 18.

In the arrangement shown in Figure 1 one first male and one first female
coupling members are provided positioned adjacent each other and preferably
axially aligned along the X direction axis, a pair of female second coupling

members may be provided adjacent the longitudinal ends of the first female
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shown in Figure 5. Arope is adjustable in length by a

Wi nch 21 to draw the two pontoons together. The rope

may be provi ded at deck |evell7¢above the position of

the first second coupling halves) and by the w nding

of the winch 15 can draw the two pontoons (in the Y
ePuing membygseand gydeHep) serand malse caupling membgrs may be

BRIRAEHA B 15080 Bl R Bl Rl DSl G 1wt be
B[t Siatd Oikat één@ér@elgfthé 3 Hiafe gg&tmwie gﬁ‘{eﬁgﬂét‘? 3 HlA§¥be flank by

are fully engaged, no novenent

tvoo sexoms femadd cogalatg inembérs @Pa dombiddtion ¢fsudh.

preferably also the X direction) can occur. In fact

the shear |oading that |js created by the differenti al )
f or ce9Ngp ghe dwntepnsnareptinap smgassd chaditin, thewmeay e held in

0 B, T SR e R ESTHRS r, e
Hﬁ@ct%rgiﬂfﬂ{é ) oﬁ'f@stérﬁn?r}ne@rﬁgf’@.edslfcﬁnﬁkfe?ﬁgg gié&ﬁs can span
r eedom of

recess 17 |ocates w thout any significant

Bé&tween ettie ntwo pohtuwnX @antl edgaia ded twopontodiieaxially together to
&\;oj ection 18. In the arran?emsnt shown in Figure 1
ety preventaredatiyeimenement ef theetved pontoonplat kegshimbesignificant

L R AT N——
18 kiRl | i .
S 3R kTR AT SRR AR T o

Thizehes tightens ehpjoingbemeeartte and hal@upligs.second nal e
coupling menbers may be provided at the ['ongitudinal

ends of the first nmale coupling nmenber. It will be .
appr edissamblyt and dispssembly pf the aliernate ramnlodimepk iiHystrated in

nber .be. flank b two second femal e couplin

FREHEer 219r T it SiBIFaogte st QEHneoekiog bits Bl bhlace the
of . l y

SESoh 14 9110 SBHARLOb Sl ISR ] s Mo e
poteon iby boks, Yrivéts reecwilding. bTot Rendigettef 1dcREIgEBARGS it is first
means 10. Such fastening means can span between the
neessproltto oermove theesagaugagtbae 9wo pont oons axi al |y
together to

The invention described and shown can provide 1) impact attenuation;
2) pre-alignment; 3) stable engagement in vertical and longitudinal directions.
It is a revision of the embodiment of Singapore Patent No. 109504 (published
as WO 2004024555 on 25 March 2004), which is included here by way of
reference. This revision provides a 6 Degree-of-Freedom (DOF) constraint,
translation in the 3 directions, and rotation about each of these. The whole
engagement is efficient and robust, and provides a complete rigid connection
between two mating connectors or pontoons with pairs of the connectors
installed. With these features, pontoons can be joined together and float as a
single rigid body in water to form a large stable floating working surface for

various purposes.



t hereby prevent relative novenent of the two pontoons

at least to a significant 10 degree in the Y

direction. Relative novenent 18f- the two hal f couplings
causes the locking bars to creep under action of

gravity further down into the aperture. A This thus

tight QfegisBndessaipiieanot Hhe tippenior ineJuges myeferred forms

RS T R -

epef kentigeki ng bars 8 are in place the 15 securing
bar 91 is also fitted. Optionally the securing bar nmay
be secured to the pontoon by bolts, rivets or wlding.
To renove the locking bars 8 it is first necessary to
renove the securing bar 91. The invention described
and shown can provide 1) inpact attenuation; 2)
pre-alignnent; 3) stable engagenent in vertical and

| ongi tudinal directions. 20 It is a revision of the
enbodi nent of Singapore Patent No. 109504 (published
as WD 2004024555 on 25 March 2004), which is included
here by way of reference. This revision provides a 6
Degr ee- of - Freedom (DOF) constraint, translation in
the 3 directions, and rotation about each of these.
The whol e engagenent is efficient and robust, and
provi des a conplete rigid connection 25 between two
mati ng connectors or pontoons with pairs of the
connectors installed. Wth these features, pontoons
can be joined together and float as a single rigid
body in water to forma large stable floating working
surface for various purposes. -18- The foregoing
description of the invention includes preferred forns
thereof. Modifications nay be nmade thereto w thout
departing fromthe scope of the invention. -19-
Claims 1. A coupling to engage and retain two adjacent
buoyant marine bodies in f
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a side to side abutting relationship, said coupling

conprising: 5 two coupling portions, one each on one

of said two adjacent buoyant 19marine bodies; at | east

one said coupling portion ("first coupling portion")

including a downwardly directed receiving recess that
¢HMfdes at | east one bearing surface that faces away

froma plane of abutnment of said two marine bodi es and

that 10 increases in distance away from said pl ane of

abut mENEohpIE tPenddpebfid RMinaMd adjat&ftudgdaRBmatideMddies in

retai ned by said ot her coupling portion (sécond

acufd forgydpabuttiog)relatioashpnsed coophhg owmiprising: move

vertically thereto and to project frogmsaid second

coupl THE GSBWPHINGPITHENESNGRG EAEh DR, 0§ $atd twp fadjacent buoyant

[ .portion, said |locking bar including a

ﬁ%@g#@ nég%urface to abut with 15 said bearing

sur f age] isRidr ' ' »y ;

| e R B N R g Pofont)including a

doomwdodly disdaded eseiwinggecess st ihbiexdebyit reabdomgbearirg: surface

two marine bodies together, in nore restrained

fhatfagessavapdrona plana ofahutmegt ob saidgeie masther bedips and that

e 3 ko Y OBLAES ul R Bt b iR Htom; and
i d i . : , :

Said FoRERie BEF 18 WERLAGRY Bl @RARLT Gobily Horltbh KBecond

aouglingt poitiordl Imw maneerers alowniwatodmavle sé@tidallpakeérego and to
bar. 25 3. A coupling to engage and retain two )
atacte ftonp Lxaycdh riecord | aoapbiogi pertion for singagerpenti wath said first
abut ti n% rel ati ggihi as cl.ai ngd claim.l.or claim?2 .
SAEPIing, POiaN, St Roshing it flacliging: &iTReHVineoMHERcs iyab with
§5’igq)eraﬁg§%ﬁrﬂ¥ef riction between said bearing surface

an

sal d°recelVing surface.. 30 4. A coupling to engage

and r efhr¢int retatRd MOOBIncAt @Y 3aid WRb i meriRe Yobfes tdgether causes
side to side abutting relationship as clainmed in any

said lotkinigabharstoldiop down Gaiduesesvingtrhegss therebyviolding said two

| ocki ars r recess, a shorter upper |ocking bar,
gmmerlgoﬁes toggt er, in more restrained Juxtapgsetlon. g

2. A coupling to engage and retain two adjacent buoyant marine bodies in
a side to side abutting relationship as claimed in claim 1 wherein said recess
has a vertical slot opening through which said locking bar extends, said slot

opening being of a length to allow movement downwards of said locking bar.

3. A coupling to engage and retain two adjacent buoyant marine bodies in

- a side to side abutting relationship as claimed claim 1 or claim 2 wherein said

locking bar is restrained from riding up said recess by friction between said

bearing surface and said receiving surface.

4, A coupling to engage and retain two adjacent buoyant marine bodies in

a side to side abutting relationship as claimed in any one of claims 1 to 3
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a longer lower |ocking bar. 5. A coupling to engage
and retain two adjacent buoyant marine bodies in 5 a
side to side abutting relatr@fship as clained in claim
4 wherein said |longer |ower |ocking bar passes said
upper, region of said recess and cones to settle at
whetein dhere are dweroekingrhars peeresess a shatwppsy lecking bar, and
eﬂ%%%%Iand ng?in two adj acent buoyant marine bodies
# QWET IPEKIME RAe abutting rel ationship as cl ai med
inclaim4 or claim5 wherein said shorter upper
| ocki ng bar engages the recess at its upper region. 7.
A coupl éngpling wngaggeamd reediaitivot adjacit duegantomayiaatbodies in
marine bodies in a side to side abutting rel ationship
asidg t0 mgle abuttang relationship|agi glaimed o elaimsd wrareinnsaid longer
aid ine bodies are restrained.from novenent in one
Wi IPEKIB R B33t ol UPRET KB} O ai Fecet PR fomes o Settle at
%haq&&kp iOSbPadicidsar to the plane of abutnment. 8.
coupling to engage and retain two adj acent buoyant
marine bodies in 20 a side to side abutting
relationship as claimed in any one of clains 4 to 6
Gher eAnceuplhg teoengagkiang tstain twesadjacand haroyantamarine bodies in
ment , of sai.d t bodi .es bout .a hor.i zgnt al . axi

nov .
Baids Fesidealyiling relatiogshipas flaHped gn chaigp dgPs Flgim> wherein

i ' . i i es
I 39Bra G 1B ok 4 BHAARS The PURERLICRERITERRAL 7
in any one of clains 1 to 8 wherein said recess
provi des two said bearing surfaces, one either side of
gai d Aveouplog) tostngagesmiddretandw® athicant byoxait mhape biodies in
plan view, 10. A coupling.to engage, and retain two,
adjide dotsige ghaing iglatienshénias sclapned an any; gee of dages 1 to 6
D B 0P SR ) BRYsRER B Mhections

?&ra'llieP'E@ tl*i@)é?an@ Jr SharRdAt hBa bfectivdd peHend'ﬁ:Lﬂ_ﬁ’lURi U[égplane of
0 engage and retain tw adjacent buoyant marine

boutnenti n a side to side abutting relationship as

claimed in any one of clainms 1 to 10

8. A coupling to engage and retain two adjacent buoyant marine bodies in
a side to side abutting relationship as claimed in any one of claims 4 to 6

wherein said two locking bars resist rotational movement of said two bodies

about a horizontal axis parallel to the plane of abutment.

9. A coupling to engage and retain two adjacent buoyant marine bodies in
a side to side abutting relationship as claimed in any one of claims 1 to 8
wherein said recess provides two said bearing surfaces, one either side of said

vertical slot, said recess defining a T shape in plan view.

10. A coupling to engage and retain two adjacent buoyant marine bodies in
a side to side abutting relationship as claimed in any one of claims 1 to 9

wherein both said first and second coupling portions have a T-shaped recess.
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wherein said | ocking bar has a "T" shaped end. 5 12. A
coupling to engage and retain two adj acent buoyant
marine bodies in a side to-3ilde abutting relationship
as clainmed in any one of clains 1 to 11 wherein said

| ocking bar is a dog bone shape. 10 13. A floating
marine structure, said structure conprising of a

B4 1 20 bl RGNS R R oS bl AR, PR s i
& dide 1 side abhitingUiildtithshy d¢ Rtilntd adhae e éf ERIMEA to 10

mari ne bodi es together to 15 prevent their horizontal
sépeeeintsanihlosking waydyak iari) " cdped endg: a dog bone shaped
connector to extend between said bodies; and a

vertically extending recess provided by each said body

ch said recess being of a haped.to recei ve an .en dies i
52 saracquling:foosneas ddcielzin by dLadiageus Buoyal aring bodies in
. o S 1 t. 1
SUPRL A, SO0 Sl ioghie YRR by b Oy o 1
whereih Reid leokingfbaids d dogrvveetshape.i s engaged, wherein
said surface(s) at upper regions of said recess are

proxi mte nore the other body than | ower regions of
wherein a novene sai d bodi es

T3get Rofioaiing Thude sTnTTOL GRub SITHGuEo SRR OIS 6F asplugelity of
BAOVSR lrife bpfel AcilorBFfiE HOIRLLHAETHMNY as claimed in

ag;ﬁbﬁebﬁemimgmt@ppzsi tion. 15. A coupling holding two
ad)

acent floating marine bodies together to prevent
their horizontal separation said coupling conprising:

Baci o4t cOUDAnE) igec o et ooRing ehriio bagiss ipeether to
B P BB <ot
a dog bone shaped connector to extend between said bodies; and

a vertically extending recess provided by each said body each said
recess being of a shape to receive an end of said connector and including at
least one surface to capture and restrict the movement of said end of said
connector towards the floating body with which the other end of said connector
1s engaged,

wherein said surface(s) at upper regions of said recess are proximate
more the other body than lower regions of said recess wherein a movement of
said bodies together will result in a dropping downwardly of said connector

within each recess to progressively restrict the hold said floating bodies in more

restrained juxtaposition.

15. A coupling holding two adjacent floating marine bodies together to
prevent their horizontal separation said coupling comprising:
an elongated connector to extend between said bodies, said elongated

connector having two apertures one at each distal end; and
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recess being of a shape to receive an end of said

connector and including a post shaped to receive said

aperture, said post having a2teast one surface to

capture and restrict the novenent of said end of said

connect or tomards the floating 5 body with which the

ot herae\mu@a Iy gxtenslonm aecess p@vefﬂ@b@ydeaqméa@ hodyij each said
recess _a

5658 ibe Of AchEPE f résehis b0 of R GogRER oF g ineluding a post
E)gd t§ (fg@e?ﬁ!"gﬁﬁed nﬂréT%‘éﬁf'F%t lﬁfvm 2 Qa?toégﬂﬁes%rface fo fapture

et her "w res I'Ma droppl ng ovvnvvar

@IQﬂPéSQItlﬂf thenmo%aménposisaitd &fd of 8aikh comeRssr tovards the floating
progressively restrict and hold said floating 10

bedy wathi wihighrthe o8 eaidrod gajdicanngotartis engaged,

wherein said surface(s) at upper regions of said recess are proximate
more the other body than lower regions of said recess wherein a movement of
said bodies together will result in a dropping downwardly of said connector on
said post within each recess to progressively restrict and hold said floating

bodies in more restrained juxtaposition.



