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SMART FLOATING PLATFORMS 
CROSS - REFERENCE TO RELATED 

APPLICATION 
[ 0001 ] This application is a continuation of U . S . patent 
application Ser . No . 14 / 836 , 910 , filed Aug . 26 , 2015 , which 
claims priority to U . S . Provisional Application No . 62 / 042 , 
169 , filed on Aug . 26 , 2014 , the entire contents of which are 
incorporated herein for all legal purposes . 

FIELD OF THE INVENTION 

[ 0002 ] The invention relates to mine tailing storage ponds . 

[ 0013 ] FIG . 10A is a close - up view of a portion of the 
system shown in FIG . 12 , and illustrates the joining of three 
modular floating platforms , which are only partially shown . 
[ 0014 ] . FIG . 10B is a close - up view of a platform shown in 
FIG . 9 , illustrating an electrical connector structure . 
[ 0015 ) FIG . 11 is a perspective view of a modular floating 
platform according to an embodiment of the invention . 
[ 0016 ] FIG . 12 is a perspective view of a system com 
prising seven modular floating platforms joined together 
according to an embodiment of the invention . 
[ 0017 ) FIG . 13 is a perspective view of an embodiment of 
a propulsion system for use in a modular floating platform 
according to an embodiment of the invention . 
[ 0018 ] FIG . 14 is a magnified view of the interior of the 
propulsion system shown in FIG . 13 . 
[ 0019 ] FIG . 15 is a perspective view of an embodiment of 
a wind turbine electricity generation unit for use in a 
modular floating platform according to an embodiment of 
the invention . 
[ 0020 ] FIG . 16 is cross - sectional view of a magnified view 
of the interior of the propulsion system shown in FIG . 15 . 
[ 0021 ] FIG . 17 is a perspective view of an embodiment of 
a propulsion system for use in a modular floating platform 
according to an embodiment of the invention . 
[ 0022 ] FIG . 18 is a cross - sectional view of the propulsion 
system shown in FIG . 17 . 

BRIEF SUMMARY OF THE INVENTION 
[ 0003 ] Disclosed herein are modular floating platforms 
that are configured to be joined together to form a cover over 
surfaces of natural and artificial bodies of water and other 
liquids . The floating platforms may be motorized and pro 
vided with remote control systems , so that the platforms may 
be assembled together on command to provide uniform 
coverage of the surface of the body of water . The floating 
platforms may also be provided with additional components , 
such as solar energy collection panels , and wind energy 
turbines . The platform and systems are useful to reduce 
evaporation from bodies of water , and have other uses as 
well . Particular bodies of water in which the platform , and 
systems comprising more than one of the platforms , is useful 
include but are not limited to mining tailing storage ponds . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0004 ] FIG . 1A is a perspective view , and FIG . 1B is a side 
view , of a modular floating platform comprising two panels , 
according to an embodiment of the invention . 
[ 0005 ] FIG . 2A is a perspective view of a portion of a 
panel used in manufacturing a platform having two panels 
according to an embodiment of the invention . 
[ 0006 ] FIGS . 2B and 2C are perspective views of a 
modular floating platform comprising two panels , according 
to another embodiment of the invention . FIG . 2B includes 
spherical buoyancy elements . 
[ 0007 ] FIG . 3 is a side view of a modular floating platform 
comprising one panel , according to another embodiment of 
the invention . 
[ 0008 ] FIG . 4 is a top view of a modular floating platform 
according to an embodiment of the invention . 
[ 0009 ] FIGS . 5 and 6 are each top views of systems each 
comprising a plurality of modular floating platforms joined 
together according to an embodiment of the invention . The 
system of FIG . 5 comprises seven platforms , and the system 
of FIG . 6 comprises ten platforms . 
[ 0010 ] FIG . 7 is a top view of a panel that may be used in 
a modular floating platform according to an embodiment of 
the invention , showing spherical buoyance elements seated 
in orifices of the panel . 
[ 0011 ] FIG . 8 is a top view of a second panel that may be 
used in conjunction with the panel of FIG . 7 , for use in a 
modular floating platform according to an embodiment of 
the invention comprising two platforms . The view of the 
second panel is of its bottom surface . 
[ 0012 ] FIG . 9 is a perspective view of a platform accord 
ing to an embodiment of the invention . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0023 ] In mining , fine - grinding of ores for the liberation of 
metal or other valuable concentrates typically requires large 
acreage dedicated to holding or storage of tailings impound 
ments . These tailing impoundments are generally made up 
of a slurry of water and various sized mineral particles in a 
large exposed pond . The water can be re - used in mining 
processes or for other industrial purposes . However , the 
water in these ponds tends to evaporate , due to the structure 
of the ponds and the environment in which they exist . For 
stability purposes , the surfaces of tailings storage ponds are 
slightly graded towards the center and therefore have shal 
low depths near the edges of the ponds which facilitates 
evaporation . Given the large surface area where the super 
natant water tends to accumulate ( in the order of few square 
miles ) , and the hot , windy climates in which many mining 
operations occur , high evaporation rates are typical . For 
example , in the southwest United States , evaporation rates in 
excess of 100 inches a year are observed . 
[ 0024 ] Described herein , in conjunction with the drawing 
figures , is a modular system that provides a practical , 
cost - efficient , and modifiable solution for various applica 
tions , in the mining industry and for many different types of 
open bodies of water , to minimize water surface exposure to 
air , resulting in reduced evaporation of water . The system 
disclosed herein can also be used to maintain the tempera 
ture of the body of water , or to change its temperature . 
[ 0025 ] The modular floating platforms described herein 
comprise one or more floating panels that are configured to 
be joined together to form a cover over surfaces of tailings 
ponds and other natural and artificial bodies of water or other 
liquids , to reduce evaporation therefrom . 
[ 0026 ] The platforms are preferably utilized in the follow 
ing manner . Either a plurality of individual platforms 
according to the invention , or an assembly or system com 
prising multiple floating platforms are deployed onto the 
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surface of a pond or other body of water containing water 
and / or other liquids . If a plurality of platforms is deployed 
on the pond , the platforms may thereafter be joined together 
on the pond ' s surface , to form the assembly or system . The 
term “ pond ” as used herein refers to any body of water or 
liquids , including but not limited to mine - tailing ponds . Also 
included in the term “ pond are water storage and recreation 
reservoirs , lakes , and ponds , as well as bodies of water used 
in water treatment facilities . 
[ 0027 ] In a preferred embodiment , modular floating plat 
forms are provided with propulsion and control systems , 
which permit the platforms to be guided towards one another 
and form an assembly or system , wherein the system is 
capable of providing uniform coverage of the water in 
ponds . 
[ 0028 ] A system comprising multiple floating platforms 
according to the invention can be moved , and also 
assembled and disassembled at the operator ' s discretion and 
under the operator ' s control . For example , the floating 
platforms can be moved away from an area of the pond 
where the mine tailing deposition is taking place , signifi 
cantly reducing or removing the possibility of the platforms 
coming into contact with the tailings and getting damaged or 
even submerged . The panels then may be later reassembled 
away from the shore or tailings depositing operation , to 
create a continuous cover over the pond ' s surface . 
[ 0029 ] Optionally , the platforms and systems can be pro 
vided with further components and systems , to provide 
additional functions . For example , the platforms can be 
provided with solar energy collection apparatus , wind 
energy harnessing apparatus , batteries and / or hydroponic 
horticulture apparatus . 
[ 0030 ] Each platform may be used by itself , but more 
preferably two or more platforms are used in conjunction to 
form a system . The number of platforms used in a given 
situation will depend upon various factors , such as the size 
of the platform itself and the surface area of the pond desired 
to be covered . 
10031 ] When two or more platforms are used in conjunc 
tion , they are preferably maintained in close proximity to 
one another , so as to form a substantially continuous cov 
ering over the pond ' s surface . As used herein , the term 
" substantially continuous ” means that little or no surface of 
the pond would be visible between the platforms if the 
system were to be viewed from above , e . g . , an aerial view . 
[ 00321 The degree of coverage of the pond surface that is 
provided by a given system using multiple platforms having 
the same shape and size , will vary based upon the particular 
shape of the platforms employed . For example , platforms 
having circular or ellipsoid shapes , which have rounded 
edges , will tend to provide a lesser degree of coverage of the 
pond surface , as compared with platforms that have straight 
edges . 
[ 0033 ] As illustrated in the accompanying figures , the 
modular floating platform 100 generally comprises at least 
one substantially planar panel 1 , 2 having a top face 20 , a 
bottom face 21 and at least one edge 12 ; a buoyancy element 
3 integrated on or in the panel 1 , 2 ; and a coupler on or 
adjacent the edge 12 of the panel for joining the platform to 
another modular buoyant platform . In some embodiments , 
the platform 100 comprises only one planar panel ( such as 
shown in FIG . 3 ) , and in other embodiments , the platform 
comprises two or more planar panels ( such as shown in FIG . 
1 ) . If two or more panels are used in a platform according 

to the invention , the panels may be held together ( i . e . , joined 
to one another ) by a connector 13 comprising any suitable 
means . Non - limiting examples include bolts , screws , ties , 
staples , cords and chains . In a preferred embodiment , the 
connector 9 also provides structure and / or stability to the 
platform , such as shown in FIGS . 2A , 2B , 2C and 11 , 
wherein the connector is a substantially solid piece incor 
porated into one or more edges of the platform 100 . In a still 
more preferred embodiment , one or more of the connectors 
13 are integrated with one or more of the couplers 4 for 
joining edges of one platform to another . 
[ 0034 ] The top face 20 and bottom face 21 of each panel 
are parallel to one another . When the platform 100 is in use , 
the top face 20 and bottom face 21 are both parallel to the 
surface of the pond , and the top face 20 is furthest from the 
surface of the pond , and the bottom face 21 is closest to the 
surface of the pond . 
[ 0035 ] The top face 20 of the platform 100 is the portion 
of the platform which , when the platform is in use , is 
viewable from directly above ( i . e . , an aerial or " bird ' s eye 
view ” ) . The top face 20 generally defines the shape of the 
panel or panels . The panels , and thus the top of the platform , 
can be of virtually any shape , such as hexagonal , trapezoi 
dal , circular , elliptical , rectangular , square or triangular . 
Hexagonal , trapezoidal , rectangular , square and triangular 
shapes are preferred . 
100361 . Even more preferably , the platform 100 is substan 
tially hexagonal - shaped when in use and viewed from 
above . When multiple hexagonal - shaped platforms 100 are 
joined together , the system 200 provides a relatively greater 
degree of surface coverage as compared to other geometric 
shapes . In the hexagonal - shaped embodiment , each of the 
six edges 12 of the platform 100 abuts an edge of another 
platform 100 , forming the system 200 comprising a sub 
stantially continuous cover over the pond surface . 
[ 0037 ] FIGS . 5 , 6 and 12 illustrate two different embodi 
ments of a system 200 comprising a plurality of platforms 
100 . These figures each show an assembly or system com 
prising seven hexagonal - shaped platforms 100 . However , 
the assemblies or systems according to the invention may 
include a greater or lesser number of platforms , and the 
platforms can be of other shapes . Although each system 
preferably comprises platforms wherein all of the platforms 
have the same shape , it is also possible for a system to 
comprise platforms of different shapes . 
[ 0038 ] The panel 1 , 2 and buoyancy element 3 may made 
of any suitable material having a density close to that of the 
water or other liquid in the pond to be covered . Preferably , 
panel and buoyancy element are comprised of a material that 
is resistant to degradation and destruction by exposure to 
daylight ( UV rays ) , heat and chemicals . Potential materials 
include polyethylene ( HDPE , LDPE ) with a UV inhibitor . 
Alternative materials include thermoplastics , such as poly 
propylene ( PP ) , thermoplastic polyolefin ( TPO ) , fiberglass , 
foam , other plastics , polymers , polystyrene , etc . and / or 
combinations thereof . Optionally , the material is UV - stabi 
lized . In yet another optional embodiment , the panel and / or 
the buoyancy element may be covered with a UV - resistant 
coating 
[ 0039 ] In various embodiments of the invention , different 
types and numbers of buoyancy elements 3 may be used . 
[ 0040 ] The planar panel itself can serve as the buoyancy 
element , for example , if the planar panel is substantially 
comprised of a buoyant material , such as polystyrene . 
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[ 0041 ] In other embodiments , the panel is provided with a 
buoyant structure that serves as the buoyancy element or 
elements . For example , the buoyancy element can be created 
by inserting buoyant material within a cavity formed in the 
panel . Alternatively , one or more air spaces can be provided 
within the panel itself , such as by molding . For example , if 
the panel is comprised of a molded material , one or more air 
pockets or cavities can be molded into the panel during the 
manufacturing process . 
( 0042 ] In yet another embodiment , the buoyancy element 
is encapsulated partially or entirely within the panel . For 
example , the buoyancy element may be inserted into a 
pocket or cavity within the panel . In another example , the 
buoyancy element is co - molded with the panel , or is molded 
into one or more cavities within the panel . In yet another 
example , a substantially flexible - walled or substantially 
non - flexible walled container serves as the buoyancy ele 
ment and is inserted into a cavity or cavities in the panel . 
[ 0043 ] In still yet another embodiment , the buoyancy 
element is attached to the panel , and may have flexible or 
non - flexible walls . In such embodiments , the buoyancy 
element is selected from one of the following : a single 
inflatable substantially flexible container ; a single , substan 
tially hollow , and substantially rigid , container , a single a 
container filled with a buoyant material selected from foam , 
solids , liquids and mixtures thereof ; and a single piece of a 
solid or semi - solid buoyant material . 
[ 0044 ] In yet another embodiment , the platform includes 
two or more buoyancy elements . The two or more buoyancy 
elements are selected from the following : inflatable substan 
tially flexible containers such as inflatable bladders or tubes ; 
substantially hollow , and substantially rigid , containers ; 
containers filled with a buoyant material selected from foam , 
solids , liquids and mixtures thereof ; and pieces of a solid or 
semi - solid buoyant material . 
[ 0045 ] In a preferred embodiment , the buoyancy element 
comprises a plurality of spherical buoyancy elements . An 
example of spherical buoyancy elements are substantially 
hollow , substantially rigid plastic spheres or balls . Alterna 
tively , the buoyancy element is ellipsoid in shape . 
[ 004 ] The buoyancy element may be located at the top 
face 20 ( the face parallel to and farthest from the pond 
surface of the panel , or at the bottom face 21 of the panel 
( the face parallel to and closest to the pond surface ) . As 
between the buoyancy element being located at the top face 
or bottom face , it is preferred that it is located at the bottom 
face of the platform . In yet another alternative embodiment , 
the buoyancy element is located between the top face and 
bottom face of the panel . 
[ 0047 ] In still yet another embodiment , as illustrated in 
FIG . 1 , the buoyancy element 3 is located between two 
planar panels 1 , 2 . In FIG . 1 , the buoyancy element 3 is a 
plurality of hollow spheres , and the spheres are received and 
held within circular orifices 10 in the first planar panel 1 and 
the second planar panel 2 . In the illustrated embodiment , the 
buoyancy elements protrude above the top face 20 of the first 
planar panel and may also protrude below the bottom face 21 
of the second planar panel 2 . However , in other alternative 
embodiments of the platform 100 , the buoyancy elements 3 
do not protrude above or below the planar panels . 
[ 0048 ] In another embodiment shown in FIG . 3 , the plat 
form 100 includes one planar panel 1 , and the buoyancy 
elements 3 protrude above the top face and below the bottom 
face of the planar panel 1 . 

[ 0049 ] Buoyancy elements 3 may be used as part of a 
system 200 to reduce evaporation , and / or heat the surface 
water ( or other liquid ) or even the entire body of water ( or 
other liquid ) in situations where the body of water or other 
liquid is shallow and relatively still ( very little or no move 
ment in the water or liquid ) . Buoyancy elements 3 may heat 
up to about twice the ambient temperature when exposed to 
the sun , and raise the surface temperature of the liquid in the 
pond or other body of water significantly . The buoyancy 
elements 3 could be used to heat up water or other liquids 
( especially in cold climates ) for a variety of purposes , such 
as to modify ( increase or decrease ) algae growth or to aid in 
processes such as waste water treatment . In addition , the 
buoyancy elements 3 in system 200 could also be used to 
raise temperatures of the surface water or liquid ( or of a 
majority or all of the body of water or other liquid , if the 
body is relatively shallow and has little or no movement ) 
sufficiently high to significantly reduce microbial and / or 
algal life in the body of water or other liquid . In certain 
situations , the system 200 could be used to raise the water 
temperature to about 130 - 150° F . , which essentially steril 
izes the water . 
[ 0050 ] In a variation of the foregoing example , individual 
buoyancy elements 3 could be provided with a coupling or 
connecting structure , to assist in the elements staying adja 
cent to one another . For example , the buoyancy elements 
could be provided with electromagnets . In a second 
example , multiple buoyancy elements , such as hollow balls , 
are enclosed in a flexible enclosure , such as mesh , that is 
large enough to permit most or all of the balls to rest side by 
side on the surface of the water or other liquid and will retain 
the balls adjacent to one another , resulting in the balls form 
a covering over most or all of the surface of the water or 
liquid . 
[ 0051 ] Each platform 100 is preferably provided with a 
coupler 4 at each edge 12 , for temporarily or permanently 
joining together two or more platforms . Preferably , the 
couplers provide for reversible joining of the platforms , 
meaning that the platforms may be coupled , then uncoupled , 
then coupled again , and so on . 
[ 0052 ] The couplers 4 can be mechanical , electromechani 
cal or magnetic , or a combination , and preferably can be 
remotely controlled . Preferably , the coupler is electromag 
netic and is remotely controllable . In a preferred embodi 
ment , two or more platforms abut each other at their 
respective edges , and are held together by corresponding 
electromagnets on each platform 100 , as illustrated in FIG . 
1 by element 4 . 
[ 0053 ] Shown in FIGS . 9 and 11 is a platform 100 having 
couplers 32 comprising a male coupler and a female coupler 
at each edge . The male coupler connects with a female 
coupler on another platform ( not shown ) , and the female 
coupler connects with a male coupler on another platform 
( not shown ) . It will be appreciated that other configurations 
for couplers and coupling structures and systems , such as 
bolts , connectors , spacers , adhesives , welding or any other 
suitable coupling method or structure , and / or combinations 
thereof , may be used without straying from the spirit and 
scope of this disclosure . However , couplers that are revers 
ible ( i . e . , capable of coupling , uncoupling , coupling , and so 
on ) are preferred . It is also preferred that the couplers are 
sufficient to maintain two or more platforms connected to 
one another , but can be uncoupled by the operator when 
desired . For this purpose , electromagnetic couplers are pre 
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ferred . Even more preferable are couplers than can be 
remotely coupled and uncoupled . 
[ 0054 ] Also shown in FIGS . 7 , 9 and 11 and other figures 
are optional spaces or trays 44 on the platform 100 for 
receiving junction boxes and / or other components used for 
or in conjunction with photovoltaic or other systems on the 
platform 100 . 
[ 0055 ] Optionally , the platform 100 may be anchored 
using weights to the bottom of the pond in which the 
platform is used , to reduce or prevent movement of the 
platform and / or the system comprising the platform . 
[ 0056 ] Optionally , the platform 100 may be tethered to a 
connection point at the bottom or side of the pond or to 
another object , such as a dock , a barge , a boat or any other 
non - moving or moving object . As shown in FIGS . 2C , 9 , 
10B and 11 , the platform may optionally include handles 27 , 
to which a rope , chain , tie - line or other tether may be 
attached for the purpose of towing the platform or securing 
it to the dock , shore or even anchoring it to the bottom of the 
pond . In some embodiments , the handles 27 may also be 
used as hand - holds , so that operators of the platforms and 
system can grab the handles and hold or move the platforms 
100 . 
[ 0057 ] In certain embodiments , each platform 100 is 
equipped with at least one propulsion system for moving the 
platform 100 from one location on the surface of the pond 
to another location . The propulsion system , in combination 
with a control system , permits an operator to control the 
movement and placement within the pond of individual 
platforms 100 as well as the entire system 200 comprising 
multiple platforms 100 . The control system and propulsion 
system permit the operator to guide each platform towards 
one or more other platforms , for the purpose of aligning the 
platforms and connecting them together to form a system 
200 . 
[ 0058 ] The control system and propulsion system are 
preferably remotely controlled . Even more preferably , they 
are wirelessly remotely controlled . Optionally , the platform 
100 may include a global positioning system ( GPS ) to assist 
with controlling the position and directional movement of 
the platforms 100 . If the platform ( s ) are provided with solar 
panels , the solar energy collected and stored onboard the 
platform ( s ) may be used to power the control system and / or 
the propulsion system . 
[ 0059 ] Using the control system and propulsion system , 
the operator can add or subtract platforms from the systems , 
thereby controlling the size of the system 200 , and thereby 
optimize water evaporation reduction from the pond . 
[ 0060 ] The control system may optionally control the 
couplers 4 that maintain two or more platforms 100 together . 
The control system may also optionally be used to control 
other on - board components , such as batteries , photovoltaic 
cells , energy management components , energy generation 
components , etc . 
[ 0061 ] . Furthermore , the GPS and / or control system may 
be powered via on - board photovoltaic cells ( one or more 
solar panels ) . Power from the solar panel may be stored on 
board the platform 100 in batteries , and may optionally be 
used to power components on board the platform 100 . For 
example , power generated may be used offsite , or used 
locally in other aspects of the mining operation such as in 
pump barges used to pump reusable water out of the tailing 
pond , among other uses in remote mining areas . 

[ 0062 ] In addition to , or instead of solar panels , the 
platform 100 may include wind turbines to capture wind 
energy . FIGS . 15 - 18 show examples of potential wind 
turbine configurations that may be used , although any type 
of device capable of capturing wind energy can be used . 
Referring to FIGS . 15 - 18 , each wind turbine 52 may be 
provided with a spherical base 53 that may or may not be 
comprised of buoyant material . The spherical base 53 is 
preferred , but not required . If the wind turbine has a spheri 
cal base , it can be seated in an orifice 10 of the platform 1 
and / or 2 , in substitution for a dedicated buoyancy element 3 . 
Also shown in FIGS . 16 and 18 are generators for converting 
wind energy to electrical energy . 
[ 0063 ] In a preferred embodiment of the invention 
wherein the platform 100 is comprised of a plurality of 
buoyancy elements , one or more of the buoyancy elements 
may be provided with an additional function . For example , 
a buoyancy element can be provided with a photovoltaic 
cell , a battery , a wind turbine , a propulsion system ( such as 
a propeller ) , or a hydroponic planter . Alternatively , one or 
more of the buoyancy elements can be replaced with a 
component such as a photovoltaic cell , a battery , a wind 
turbine , a propulsion system ( such as a propeller ) , or a 
hydroponic planter . If a buoyancy element is replaced with 
another component , then optionally the component may 
include a portion that is shaped and sized similar to that of 
the buoyancy element replaced , so that the component can 
be readily seated within a housing or orifice that the buoy 
ancy element would otherwise occupy . FIGS . 13 - 18 illus 
trate various components having a portion shaped similar to 
a spherical buoyancy element . FIG . 10B shows a platform 
100 according to the invention wherein some of the buoy 
ancy elements are replaced with photovoltaic cells 40 , and 
batteries 42 . 
[ 0064 ] The control system may be implemented on a 
general purpose , specific purpose , personal computer , or 
other computing device . The control system may be located 
on the platform 100 , such as under the solar panel . Further 
more , the control system may be located in a remote 
location , accessed via wired or wireless communication . The 
location of the control system may be near the pond , or not . 
[ 0065 ] The propulsion system may comprise a structure 
primarily below the surface of the pond , or alternatively a 
structure primarily above the surface of the pond . In embodi 
ments where the propulsion system is located primarily 
below the pond ' s surface , the propulsion unit may be 
selected from the following : propeller , impeller , paddle 
wheel , or pump - jet ( hydrojet ) . FIGS . 13 and 14 illustrate a 
propeller 48 that in use is disposed below the surface of the 
water . Preferably , the propeller is capable of pivoting , and is 
remotely controllable by the operator , for steering and 
moving the platform 100 and / or the system 200 . In embodi 
ments wherein the propulsion unit is primarily above the 
pond ' s surface , the propulsion unit may be a sail , fan or 
aircraft - type propeller such as used in airboats . 
[ 0066 ] In other embodiments , two or more platforms 100 
can be manually joined ( without need for propulsion units or 
control mechanisms ) to form a system 200 ( also referred to 
herein as an assembly ) to cover surfaces of a pond or other 
generally large body of water or other liquid . 
[ 0067 ] FIG . 1 shows an embodiment of the hexagonal 
shaped , substantially planar platform 100 described herein . 
Platform 100 may include one or more substantially , planar , 
hexagonal - shaped constructive panels 1 and 2 , one or more 
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buoyancy elements 3 ; a coupler 4 for joining a platform 100 
to a second platform 100 ; connection 9 for joining panels 1 
and 2 to one another ; and base 5 for the one or more 
propulsion units 6 ; one or more pivotable supports for 
providing directional movement of the propulsion unit ( s ) ; 
one or more photovoltaic cells or solar panels 8 , and a global 
positioning system . This hexagonal - shaped embodiment of 
the platform 100 has six edges 12 . 
[ 0068 ] As shown in FIG . 1 , each panel 1 and 2 may have 
orifices 10 shaped and positioned to allow the buoyancy 
element 3 to partially extend there through . The panels 
coupled together capture the buoyancy elements 3 there 
between , and partially within the orifices 10 . Each buoyancy 
element can may not be rigidly coupled to the panels , so that 
buoyancy element cannot move within the orifices 10 . In a 
preferable alternative embodiment , one or more of the 
buoyancy elements are able to move within the orifices , 
which will make it less likely that liquids will pool or collect 
on the platform , as liquid that may collect on the panel will 
drain back into the pond through the orifices as the buoyancy 
element moves . The diameter of the orifices 10 are prefer - 
ably chosen to maintain the buoyancy elements in place , yet 
allow water from the pond to drain off the panels through 
spaces between the buoyancy elements and the orifices . 
[ 0069 ] Shown in FIG . 1 are connectors 13 which secure 
panels 1 and 2 to one another and keep them from moving 
relative to one another . The gap between panels 1 and 2 also 
may allow liquids to drain off the platform , thereby making 
the platform 100 more buoyant , and less likely to sink . 
Furthermore , the panels may contain additional perforations 
to further allow liquids to drain off of the platforms 1A and 
1B . This configuration will also allow wind to pass through , 
making it more likely that the platform 100 will mitigate 
uplift and lateral movement in strong winds . Furthermore , if 
spherical or elliptical shaped buoyancy elements 3 are used , 
this will also reduce the likelihood that the wind will lift the 
platform 100 ( and the system 200 ) off of the surface of the 
pond or liquid . In the embodiment shown in FIG . 1 , the 
buoyancy elements are hollow spheres having about a 4 inch 
diameter , but spheres of other diameters may be used as 
well . 
[ 0070 ] As shown in the example of FIG . 1 , propulsion 
system 6 may include a fan or turbine and may be provided 
with support element 7 to provide support for the fan or 
turbine . Further , the propulsion unit 6 and / or support ele 
ment 7 may be provided with a platform or base 5 capable 
of rotating or swiveling to change the direction in which the 
propulsion unit points , thereby permitting the platform 100 
to vary directional movement . In an embodiment , the base 5 
may be remotely rotated or swiveled . In an embodiment of 
the invention , the base 5 may swivel or rotate about + 45° . 
10071 ] As shown platform 100 may include two propul 
sion units 6 . However , one may provide sufficient propulsion 
for the device 100 . Other numbers of propulsion units 6 may 
be used depending on design and implementation consider 
ations , such as size of the platform 100 , size of the system 
200 comprising multiple platforms , power consumption 
requirements , wind , etc . 
[ 0072 ] Platform 100 can optionally include solar panels 
photovoltaic cells 8 to capture solar energy and generate 
electrical energy , and in some embodiments these provide 
power for the propulsion system and / or other components of 
the platform 100 . Because the tailings ponds are typically 

not covered and are in areas with little shade or vegetation , 
a relatively large amount of sunlight may be available . 
[ 0073 ] Platform 100 may also include batteries to store 
electrical energy generated via solar or wind . The batteries 
may be located under the solar panel 8 , in a buoyancy 
element 3 , or other location on or in platform 100 . 
[ 0074 ] The solar panels 8 may be electrically coupled to 
the battery and to other platforms 100 , such that power may 
be delivered between platforms . The platforms may include 
electrical wiring , electrically conductive conduits , or chan 
nels or conduits for receiving electrical wires , as illustrated 
in FIGS . 7 - 11 . FIGS . 7 - 11 illustrate raceways or conduits or 
channels ( referred to herein as " raceways ” ) which them 
selves are electrically conductive or house wiring . The 
layout of these raceways 29 is designed so that one or more 
of the raceways on each platform meets the edge of the 
platform at a point where it will abut a corresponding 
raceway on an adjacent platform , as illustrated in FIG . 12 . 
10075 ] Preferably , each point on the platform 100 where 
the raceways 29 meet the edge ( s ) of the platform further 
comprises an electrical connector structure 32 by which 
wiring from one platform 100 may be connected with wiring 
on an adjacent platform . FIGS . 7 , 8 , 9 and 10A illustrate a 
proposed layout of raceways 29 , although other layouts are 
within the scope of the invention . FIG . 10B is a close up of 
an exemplary embodiment of an electrical connector struc 
ture 32 . In this example , hubs 34 and 36 are disposed on 
either side of a tubular conduit 38 , and retain the tubular 
conduit 38 in place at the edge of the platform 100 where the 
raceway 29 meets the edge 12 . FIG . 10B shows an exploded 
view of structure 32 , with hubs 34 and 36 not yet seated and 
not yet adjacent to conduit 38 . The embodiment of the 
platform 100 illustrated in FIG . 10B includes at least one 
photovoltaic panel 40 in a diameter approximately the size 
of an orifice 10 in the panel 1 . Optionally , the photovoltaic 
panel has a spherical base ( not shown in this figure ) . Yet 
another option would be for the spherical base to further 
comprise a buoyancy element . Shown in FIG . 10B is an 
optional battery 42 , for storing energy generated by a 
photovoltaic cell or wind turbine ( not shown in this figure ) . 
Multiple photovoltaic cells 40 and / or batteries 42 may be 
used on a single platform 100 . 
[ 0076 ] A hexagonal - shaped platform is preferred due to 
the advantages it provides , including the ability to easily 
align raceways on multiple platforms . An additional advan 
tage of hexagonal - shaped platforms is the stability provided 
due to the ability of each platform to align and join with as 
many as six other hexagonal - shaped platforms . Further , 
even if a hexagonal - shaped platform is joined with only 2 or 
3 other hexagonal - shaped platforms , the joined platforms 
are stable . FIG . 10 is a close - up view of three hexagonal 
shaped platforms joined together , and illustrates the align 
ment of raceways 29 . 
10077 ] In the hexagonal - shaped embodiment of the inven 
tion , the platform 100 is provided with a raceway that is 
substantially directly connectable at each of the panel 
device ' s six edges to a raceway on another platform . Pref 
erably , the placement of electrical pathways meet the edges 
of the platform 100 , so that when more than one platform 
100 is used , the raceways on each platform meet one 
another . 
[ 0078 ] The various optional components described herein 
can be added and removed from the platform in a modular 
fashion , particularly if the platform includes elements for 
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receiving modular components . In the embodiment shown in 
FIG . 1 , some of the buoyancy elements 3 can be replaced by 
another component having a spherical base that can be 
seated within one or more of the orifices 10 in the panels 1 , 
2 . another . 
[ 0079 ] For example , as shown in FIGS . 13 and 14 , the 
propulsion system may include a spherical base 46 that is 
configured to be seated within an orifice 10 in the panel 1 or 
2 ( or both panels 1 and 2 ) , a motor 50 and a propeller 48 
extending below the pond ' s surface . FIG . 1 shows a pro 
pulsion system 6 wherein the base 5 may alternatively be 
spherically shaped and seated within an orifice 10 . 
[ 0080 ] In an alternative embodiment of the invention , one 
or more of the buoyancy elements 3 could be replaced with 
planters for growing plants , wherein the plants ' roots are 
directly exposed to pond water or are in a medium or soil 
that is constantly or periodically moistened by the pond 
water . This hydroponic embodiment of the invention would 
typically be used in bodies of water other than mine tailings 
ponds , if the mine tailings ponds are not conducive to plant 
growth . 
10081 ] In still yet another embodiment , the platform may 
be provided with cleaning attachments to clean up hazardous 
waste spills and harvest plastic waste from ponds and oceans 
and other bodies of water . 
[ 0082 ] The platforms 100 and systems 200 may be buoy 
ant enough to support lightweight aircraft , such as a heli 
copter , drone , etc . , and in such event may include a landing 
pad for same . In yet another embodiment the system may be 
configured to use the generated electrical power to repower 
an electrical powered vehicle . 
[ 0083 ) Experimental Data . A comparison of the evapora 
tion rates of an open body of water with and without 
coverage by an assembly of hexagonal panels as disclosed 
herein shows the positive effects of a protective layer over 
the surface of the water . The inventors have found that with 
about 80 % coverage of the body of water , the evaporation 
rate drops by about 87 % , when measured in the Tucson , 
Ariz . area with temperatures above 100° F . Furthermore , 
about 50 % coverage with an assembly of buoyant devices 
according to the invention may lower the evaporation rate by 
close to about 40 % , resulting in significant savings in many 
industries that heavily depend on water for the production 
and recuperation of their primary products . The amount of 
water saved by reducing evaporation may be larger than 
about 130 % when about 85 % of the body of water surface 
area is covered , when measured in the Tucson area with 
temperatures above 100° F . 
[ 0084 ] The included descriptions and figures depict spe 
cific implementations to teach those skilled in the art how to 
make and use various examples . For the purpose of teaching 
inventive principles , some conventional aspects have been 
simplified or omitted . Those skilled in the art will appreciate 
variations from these implementations that fall within the 
scope of this disclosure . Those skilled in the art will also 
appreciate that the features described above can be com 
bined in various ways to form multiple implementations . As 
a result , the invention is not limited to the specific imple 
mentations described above , but only by the claims and their 
equivalents . 

1 . A buoyant platform comprising : 
a substantially planar panel having a top face , a bottom 

face and at least one edge ; 
a buoyancy element integrated on or in the panel ; and 
a coupler on or adjacent the edge of the panel for joining 

the platform to another buoyant platform . 
2 . The platform of claim 1 , wherein the buoyancy element 

( a ) the panel , and the panel is comprised of a buoyant 
material ; 

( b ) substantially encapsulated by the panel ; or 
( c ) attached to the panel . 
3 . The platform of claim 1 , wherein the buoyancy element 

is selected from the group consisting of : 
( a ) an inflatable substantially flexible container ; 
( b ) a substantially hollow , substantially rigid container ; 
( c ) a container filled with a buoyant material selected 

from foam , solids , liquids and mixtures thereof ; and 
( d ) a solid or semi - solid buoyant material . 
4 . The platform of claim 1 , wherein the buoyancy element 

comprises a plurality of spherical or elliptical buoyancy 
elements . 

5 . The platform of claim 4 , wherein the panel has orifices 
for receiving the spherical or elliptical buoyancy elements . 

6 . The platform of claim 3 , wherein the top face , the 
bottom face or both the top face and the bottom face of the 
panel is hexagonal - shaped . 

7 . The platform of claim 3 , further comprising a propul 
sion system . 

8 . The platform of claim 7 , further comprising a control 
system configured to control position of the platform , or to 
control the propulsion system , or to control selective cou 
pling an decoupling of the platform to another platform . 

9 . The platform of claim 8 , wherein the control system 
comprises at least one of the following : a global positioning 
system or a wireless remote communication module . 

10 . The platform of claim 1 , further comprising a photo 
voltaic cell capable of producing electrical energy , and 
batteries coupled to the photovoltaic cell configured to 
receive and store produced electrical energy from the pho 
tovoltaic cell . 

11 . The platform of claim 6 , further comprising a photo 
voltaic cell capable of producing electrical energy , and 
batteries coupled to the photovoltaic cell configured to 
receive and store produced electrical energy from the pho 
tovoltaic cell . 

12 . The platform of claim 7 , further comprising a photo 
voltaic cell capable of producing electrical energy , and 
batteries coupled to the photovoltaic cell configured to 
receive and store produced electrical energy from the pho 
tovoltaic cell . 

13 . The platform of claim 1 , wherein the panel further 
comprises one or more of the following : 

electrical wiring , an electrically conductive conduit , a 
channel for receiving wires , or a conduit for receiving 
wires , 

wherein said wiring , electrically conductive conduit , 
channel for receiving wires or conduit for receiving 
wires is connectable at the edge of the panel to corre 
sponding wiring , an electrically conductive conduit , a 
channel for receiving wires or a conduit for receiving 
wires on another platform . 

14 . The platform of claim 5 , wherein the panel further 
comprises one or more of the following : 

electrical wiring , an electrically conductive conduit , a 
channel for receiving wires , or a conduit for receiving 
wires , 

wherein said wiring , electrically conductive conduit , 
channel for receiving wires or conduit for receiving 
wires is connectable at the edge of the panel to corre 
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sponding wiring , an electrically conductive conduit , a 
channel for receiving wires or a conduit for receiving 
wires on another platform . 

15 . The platform of claim 6 , wherein the panel further 
comprises one or more of the following : 

electrical wiring , an electrically conductive conduit , a 
channel for receiving wires , or a conduit for receiving 
wires , 

wherein said wiring , electrically conductive conduit , 
channel for receiving wires or conduit for receiving 
wires is connectable at the edge of the panel to corre 
sponding wiring , an electrically conductive conduit , a 
channel for receiving wires or a conduit for receiving 
wires on another platform . 

16 . The platform of claim 1 , comprising : 
a first substantially planar panel and a second substan 

tially planar panel disposed substantially parallel to one 
another , and each panel having : 
a top face and a bottom face that is hexagonal - shaped , 
six edges , and orifices transversing the tor face through the bottom 

face of each panel ; 

a plurality of spherical buoyancy elements disposed 
between the first and second panels , and seated within 
the orifices in each panel ; and 

at least one coupler on or adjacent each edge of the first 
panel , the second panel or both panels for joining the 
platform to another buoyant platform . 

17 . The platform of claim 16 , further comprising a pro 
pulsion system and a control mechanism . 

18 . The platform of claim 16 , further comprising a pho 
tovoltaic cell capable of producing electrical energy , and 
batteries coupled to the photovoltaic cell configured to 
receive and store produced electrical energy from the pho 
tovoltaic cell . 

19 . The platform of claim 17 , further comprising a pho 
tovoltaic cell capable of producing electrical energy , and 
batteries coupled to the photovoltaic cell configured to 
receive and store produced electrical energy from the pho 
tovoltaic cell . 

20 . The platform of claim 1 , further comprising a hydro 
ponic planter or a wind turbine . 

* * * * * 


