. RI G D RECONFI GURABLE FLOATI NG STRUCTURE = TECHNI CAL FI ELD The invention
provi-des a nodul ar scaleable rigid flo ly of interconnected
byoyant pl atform nodul es capabl e of suﬁM&Wﬂ‘W@“ﬁMﬂ ous commerci al ,

industrial and recreational activities. KGEROUND OF THE ART The i ncrease

"in population in cities is making |and |aneaS|ngry'va1uabIe and reduci ng

the space available for public parks, arenas and recreational areas. This
is particularly ﬁﬂEHEHRfﬁﬁEN HE%%BEE&HJ3AHHD§5SH§UJQHEH1ES|dent|a

devel opnents are conpeting for access to limted waterfront areas. In sone
cases this pressure can be eased by |and reclamation. Using fill materials
from seabggmpidAiSFiggfsavations, and construction debris, engineers are
able to create re atlvely land fromthe sea. Countries such as the

Net her | arddis,in@intigaporsedesan ehodalenncalesble hgideflaatjing esssmbly phidercergieetatit i on
progrannégowmbmmn@nn inadules egablvadi ouppogingovarmos tcominfeeaali vedusiriat @athni cal |y
f easi bl e reaneatiory avtives. or where the seabed is extrenely soft. Mreover,

| and recl amati on destroys the marine habitat and nay |l ead to the

di sturbance of toxic sedinents. Wen faced with these natural conditions
and enviEnnﬁéﬁRﬁﬁDﬂDﬁEéﬂﬂEMGéB very | ar ge floating structures may offer an
attracti alter natlve ? %aS|Q% b qg comner ci. al . and
recreati |'"°§§%§,@ PoRv 8%{‘1?% s ‘f Fli‘l%“& voHage Hkgitxgi r& A}aﬁées over

| and recBIfEEY ic ai&s g?ﬁaéf SRR ddtses PP Fi¥eSeabed
condi ti oS &M B ?rék? striad A, fgsfqepiial deyglopraert 9'ier‘6’i’i‘}P§HP%1l ‘PfyacF?SF &hdly as
they do ﬁ'B%‘teHMﬁETO?%e%rIPr?@mé§656§9'§;‘§ BFASSWIF §3UPDEASEGRY ARdraHagation. har bour
bot t ons  &4singi fg} mpteripls drom geabeds hidlsexcayafionss and eangiondeplive CRDMLSITAIRL | on

t echni qu@blerm@reﬁ@ relagivgl g ddndkirang theoteat Ceuntriesaneoes thg Nethpplandsd Singhrsperent  of

t he mate@n@ba@aa“wae@aneﬁeeéaﬁﬂt@wn@meeayanm@xpanded as required by

future a%d\%’v&] ?a?ld reé] at &Cgtdo odt Q fgaﬂf%tq?ltec%fcgglf (BB 1qeo%e;§uate?ropund

ter ac £ MofRovérShad! &c@ tlé!}‘?‘td LirosP9hd nAGRL Vi L €es.
Th f‘ g 2he aftih
:srPrGU(F:){ ﬁfZ)n @éorts n I ?nd ;% dls?>a %PCF(S)ER)M sed1 e {' {1 efce wg thesen rae

ed
ctions.
speci fi c&PT %Hﬁ) $EARFCP |v§%§/e rge ff"oatmg structures may offer an
P attractive arfél r[:ﬁn e solution %f or ﬂlcreaz?ng Svag, commercial and recreational space.

A floating structure has the following advantages over land reclamation:

e it is cost effective for deep water or certain seabed conditions that preclude
reclamation,

e it is environmentally friendly as they do not damage the marine eco-system, disturb
contaminants in harbour bottoms or disrupt the tidal flows,

e it is standard marine construction techniques making them quick to construct, allowing
rapid development of the water space,

e it can be easily removed or expanded as required by future activities,

e its location in coastal waters provides all around water access making them suitable
for leisure and water sport activities.

The present invention relates to a modular pontoon or to a floating structure capable of
being used for many different functions. More specifically, the present invention relates
to a floating device having a number of modular units that may be interlinked to form a
floating platform of sufficient rigidity, strength and buoyancy to support commercial,
industrial and recreational uses such as sporting events, public displays and presentations.

[t is common to interlink a number of relatively small floating structures or floats to form
one of greater size. One problem associated with linking a number of floats together is
that the connection between the floats has a tendency be unstable, allowing the structure
to flex across its length and width.

In order to achieve sufficient rigidity, previous designs used large structural strength
members on top of the floats. Whilst these could keep the structure rigid they prevented it
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to a floating device having a nunber of nodular units that may be
interlinked to forma floating platformof sufficient rigidity, strength
and bubyancy to support commercial, industrial and recreational uses such
as ‘sporting events, public dlsplays and presentations. It is common to
“interlink a nunmber of relatively small floating structures or floats to
form one of greater size. One problemassociated with |Iinking a nunber of
floats together is that the connection between the floats has a tendency
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Figure 6 is a side view of the locking key adapted for engaging the sidewall locking bars
of a pair of adjacent modular pontoons.

Figure 7 is an isometric view of the sidewall locking assembly, with the phantom lines
illustrating positioning of the locking key in relation to the locking bars of adjacent
pontoons.

Figure 8 is a perspective detail view of the corner locking assembly.

Figure 9 is a side view illustrating engagement of the tongue connectors with the corner
locking member.

Figure 10 is a view of how the pontoons are mated and locked together to form an
example of a floating structure.



pontoons. Figure 8 is a perspective detail view of the corner |ocking
assenbly. ‘Figure 9 is a side viewillustrating engagenent of the tongue
connectors with the corner |ocking nenber. Figure 10 is a view of how the
pont oons are mated and | ocked together to forman exanple of a floating

" structure. 2 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Figure 1 shows

details of a single 8ontoon I ncluding the securing arrangenents on the
si des of QW%@HBE%,RIWO%@&P@F@MW}“ ped corners and the

corner taongue connectqgr. The pontoon nay be produced in various mterials
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6) in pl el orTh8ohtogkping Khke airangamknts iare pdtaatieineiusive and dppacoyl iusdseare secur i ng
devi ce sluintited®nlydiytthe strengthudtsheyplatiéredandnh¢ imeagparivoofithhdedigneki gure 7 shows

t he pontoon sidewall |ocking assenbly and the general arrangenent of the
adj acent Hopm¢ Sashewanite todeking cetanggndaeyn theaponsropalgels Afopanticdartrioe adhacent
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may be replaced with a triangul ar design as

Figure 8, Figure 9 and Figure 10 show the corner locking assembly. In the embodiment of
Figure8, the corner locking member is square in configuration, while in the embodiment
of Figure 4, the corner locking member is generally triangular. The corner locking
member is shaped to receive the tongue connector and locks to the pontoon using an
appropriate securing device such as pins or bolts. Should a smooth side be required for
the application, the square connection float may be replaced with a triangular design as
shown in Figure 4.

The design of the pontoons, connection floats and the securing arrangements make it
possible to disconnect and reconnect the elements without additional equipment. The
only tools required are those needed to connect and disconnect the fasteners and lifting
assists for the locking bars if required due to size and weight.

The floating platform is assembled by securing one pontoon in a suitable area. Two or
more connection floats are connected to the pontoon by pulling or pushing by hand or
mechanical power depending on the size of the float. Once the corner locking members
are in place, one or more pontoons are secured first by connecting to the corner locking
members and then by locking the sidewall locking assemblies. Once the locking keys are
in place and securely connected to the lower locking bars, the upper engagement plate of
the sidewall locking assembly and the top plate of the locking key are fastened into place
and the pontoons are connected into a rigid platform.

Although the above description and accompanying drawings relate to a specific preferred
embodiment as presently contemplated by the inventor, it will be understood that the
invention in its broad aspect includes mechanical and functional equivalents of the
elements described and illustrated.



shown in Figure 4. The design of the pontoons, connection floats and the

* securing arrangenments nmake it possible to disconnect and reconnect the

el ements wi t hout additional equiprment. The only tools required are those
~needed to connect and di sconnect the fasteners and lifting assists for the
| ocking bars if required due to size and weight. The floating platformis
assenbl ed by securing one pontoon in a suitable area. Two or nore
connection floats are connected to the pontoon by pulling or pushing by
hand or nechani cal power dependi ngChbAIMhe size of the float. Once the
corner | ocking nenbers are in place, one or nore pontoons are secured
first by connecting to the corner |ocking nenbers and then by |ocking the

sidewal | | ocking assenblies. Once the | ocking keys are in place and
securel y worRpeted to the | ower | ocking bars, the upper engagenent plate of
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menber con ure 0 receive tongue connectors extending from sidewal | s of

t he adj ace fl oat abl e dul nenbers.. 2. The appar.at,us of aim1l,
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modular members, the connecting means restraining relative vertical and lateral

movement between adjacent ones of said modular members.

3. The apparatus of Claim 1, wherein each of said modular members has a generally

parallelepiped configuration.
4. The apparatus of Claim 1, wherein said floating marine structure is a floating pier.
5. The apparatus of Claim 1, wherein said floating structure is a canoe polo pool.

6. The apparatus of Claim 1, wherein each of said modular members is a buoyant

pontoon.

7. The apparatus of Claim 1, wherein said connecting means comprises: at least one
sidewall locking assembly for engaging an upper portion and a lower portion of adjacent
ones of said plurality of modular members and at least one corner locking assembly

capable of engaging corners of at least a pair of adjacent modular members.

8. The apparatus of Claim 7, wherein said at least one locking assembly comprises a

locking bar mounted in a lower portion of the sidewall of each of said modular members,



nodul ar nmenbers, the connecting neans restraining relative vertical and

| ateral nrovenent between adj acent ones of said nodul ar nenbers. 3. The
apparatus of Claim1l, wherein each of said nodul ar nmenbers has a generally
paral | el epi ped configuration. 4. The apparatus of Claim1l, wherein said
floating marine structure is a floating pier. 5. The apparatus of Claiml1,
wherein said floating structure is a canoe polo pool. 6. The apparatus of
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10. The apparatus of Claim 9, wherein said corner locking member comprises a buoyant

body having a generally rectangular cross-section.

11. The apparatus of Claim 9, wherein said corner locking member comprises a buoyant

body having a generally triangular cross-section.

12. The apparatus of Claim 9, wherein said corner locking member comprises grooves for

matingly engaging the tongue connectors of adjacent ones of the modular members.

13. The apparatus of Claim 1, wherein top surfaces of said modular members are oriented
in a substantially co-planar relationship when the modular members are secured in an

abutting relationship to each other.

14. The apparatus of Claim 1, wherein each of said modular members comprises a

buoyant body.

15. The apparatus of Claim 1, wherein said modular members are interchangeable with

each other.



10. The apparatus of Claim9, wherein said corner |ocking nmenber conprises
- a _buoyant ' body having a generally rectangul ar cross-section. 11. The
apparatus of Caim9, wherein said corner |ocking nenber conprises a
~buoyant body having a generally triangular cross-section. 12. The
apparatus of Claim9, wherein said corner |ocking nenber conprises grooves
for matingly engagi ng the tongue connectors of adjacent ones of the
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each of the dul ar nmenbers _being capable of being secured, in
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adj acent fl oatable nodular nenbers, said connector asse el ng provided
with a grsevddg fommidewatlnbethe adjaédng flpaable modeleememberongue connect or s
extending fromsidewal |l s of the adjacent floatable nodul ar nenbers. 17. The
appar at ud7oTh€chppanatdGof Clamhis; fatreprcbmpngng ameens fdorigidlygeainyctmgrthect i ng

the nodul ar, nenbers, the connecti ng neans .restraini ng r.elati verti cal
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buoyant pontoon. 19. The apparatus of C aim 16, wherein said connecting

neans congr Th&appaddtud 6AENaiANEs, wherein each of said modular members is a buoyant

pontoon.

19. The apparatus of Claim 16, wherein said connecting means comprises: at least one
sidewall locking assembly for engaging an upper portion and a lower portion of adjacent
ones of said plurality of modular members and at least one corner locking assembly
capable of engaging corners of at least a pair of adjacent modular members, said at least
one locking assembly comprising a locking bar mounted in a lower portion of the
sidewall of each of said modular members, an engagement plate secured to an upper part
of the sidewall of each of said modular members and a locking key capable of being

fixedly secured with said locking bar and said engagement plate.

20. A floating marine structure comprising: a plurality of interchangeable buoyant
modular members rigidly releasably securable together to form a floating structure, each
modular member comprising a top surface, a bottom surface and a sidewall
interconnecting the top surface and the bottom surface, each of the modular members
being capable of being secured in a substantially gapless adjacent position along at least a

portion of its sidewall to at least one of adjacent ones of said modular members, such that



sidewal I | ocki.ng assenbly for engagi ng an upper portion and a | ower portion
of adjacent ones of said plurality of nodul ar nenbers and at | east one
corner | ocking assenbly capable of engaging corners of at |east a pair of
~adjacent nodul ar nmenbers, said at |east one |ocking assenbly conprising a
| ocki ng bar nounted in a |ower portion of the sidewall of each of said
nodul ar nmenbers, an engagenent plate secured to an upper part of the
sidewal | of each of said nodular nmenbers and a | ocki ng key capabl e of being
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| ocki ng k apabl f bein ixedl y secured with said |ocking bar and
sai d enggg%ﬁéﬁ?aﬁPa?@?“@ﬁﬁmaﬁgV@?Hmégﬁﬁmng?gast one corner | ocking

assenbly conprises a tongue connector extending outwardly froma corner of
the nodul ar nmenber and a corner | ocking nenber capabl e of engagi ng tongue
connectors of at least a pair of adjacent ones of said nodul ar nenbers. 7



