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(57) Abstract: The invention provides a powered water sports board (10) which includes a motor (16) and a power supply (18),
both of which are mounted inside a cavity (20) formed inside an elongate buoyant body (12) of the powered water sports board,
and a propeller (36) which is capable of being driven by the motor (16) and which is housed inside a fin (14) of the elongate buoy-
ant body (12) thereby to shield the propeller.
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Powered water sports board
Field of the Invention

This invention relates to a powered water sports board and in particular to a powered water
sports board which includes one or more fins.

Although the invention may be applied to any type of finned water sports board, for
convenience sake it shall be described herein in terms of a powered surf board. f

~ Background to the Invention

It is known to have powered water sports boards including powered surf boards. However,
generally the approach to date is not suitable for users that wish to maintain the surfing
capability of the board. |

Serious and keen surfers and other users of water surf boards may wish to use a surf board
in a hydrodynamic way to maximise the use of waves to provide a ride. The development of
surfboards therefore has been to focus on design parameters of the board including the
material and weight of the board, the length of the board, the shape of the board as well as
developments on the shape, position and number of fins mounted on the board.  For
example, different length and weight boards change the stability and tumability of the board. |
Changing the shape can also provide a different wave cutting action. However, lately the
focus of developments has been on fin designs which have lead to the greatest change or
control of the hydrodynamic effect of the board.

For a mere recreationel user one of the approaches in board design is to provide a water
sports board which is merely made suitable to be buoyant with the user on a water body.
Such water sports boards may have a large motor attached thereto. The motor therefore
provides a major component of the board and consequently could overshadow the board’s
hydrodynamic functions. This could result in a powered water sports board that has-a
reduced hydrodynamic capability.

However a concemn for.the serious surfer can be the amount of energy required to move to a
position at which the serious surfer can catch a wave. One tactor impacting on the amount
of energy consumed is typieally the distance which the suffer has to travel from the end of
one surf manoeuvre to the start of the next. Another factor is the number of waves which

the surfer has to cross in order to get to the wave catching position. ‘One way of reducing

the amount of energy consumed is to have a jet-ski rider or even small boat user drag the
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surfer back through the surf out to the wave catching position. However this requires

'someone exira to be available for use by the serious surfer. This option cah_be generally

available during competitions. However at recreational surf beaches for safety reasons such
vehicles are banned from operating in surfing or swimming areas.

Another option to reduce the energy exerted by a surfer paddiing to the wave catching
" position is to motorise the surf board. However, it will be generally of importance to the

serious or keen surfer to.not negatively affect the surfability of the board through the
mechanisation thereof.

An example of motorised board can be found in US patent application number 2003/167991
which provides a kit for converting a conventional surf board into a motorised surf board.
The kit includes an electric motor which is built directly into a rubber or fin. The fin is

~ attachable to the surfboard so that no structural modifications to the board are requifed in

order to incorporate the electric motor’into the board. Another example of such a fitment is
German patent number 3139816. '

These designs suffer from a number of deficiencies including the increased likelihood of a
surfer accidentally coming into contact with the rotating propeller. This will be most

~ undesirable. Furthermore, the design could result in a weakening of the fin in order to allow

the electric motor to be fitted thereto. The electric motor most likely will also have a short
operating period due to the lack of battery storage capacity. An increase of the battery
storage capacity could impact negatively on the hydrodynamics of the fin especially when
considering how the electrical motor is secured to the fin in the US and German patent
matters.

Summary of the Invention

Accordingly, it is an objéct of the present invention to at least partly overcome or ameliorate
at least one of the disadvantages of the prior art or to provide a useful alternative.

" The present invention generally provides a powered water sports board providing a propeller

driven surfing device comprising of a buoyant body, a motor and a propeller driven by the
motor.

In one embodiment of the invention there is provided for a powered water sports board which

_includes a motor, a source of power for the motor, an elongate buoyant body having at least:

one fin; and a propeller driven by the motor and which is capable of propelling the elongate
buoyant body; and wherein the motor and the source of power are mounted to the body and
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‘the propeller is mounted inside the at least one fin thereby allowing the at least one fin to

shield the propeller.

‘The at least one fin may further be shaped to direct water flow from the propeller to a trailing

end of the at least one fin.

The at least one fin may have a leading end and a trailing end; wherein the at least one fin
includes a flow passage in which the propeller is mounted; and wherein the flow passage
extends through the at least one fin from the leading end to the trailing end. '

The flow passage may include an inlet, which faces the leading end, and an outlet which is
directed towards the trailing end; and wherein a cross sectional diameter of the flow passage
reduces from the inlet to the outlet.

The leading end of the at least one fin. may extend across the inlet thereby to reduce a cross
sectional diameter of the inlet. '

The propeller may be mounted midway inside the flow passagé.

The flow passage may be tubular in cross sectional diameter; wherein the fin may'extend a
portion into the flow passage_ from the leading end so that the fin divides a first section of the
flow passage in half.

The at ieast one fin may include a portion which extends from the leading end-into the flow
passage; wherein the portion divides a first section of the flow passage, upstream from the
propeller, into half; and wherein the portion has a maximum cross sectional diameter which
is less than a maximum cross sectional diameter of a remainder of the fin thereby reducing a
volume which is taken up by the portion inside the flow passage.

The flow passage may include an inlet cap on the inlet and an outlet cap on the outiet.

An inlet cap may be fitted to the inlet and an outlet cap may be fitted to the outlet; and:
wherein each of the inlet and outlet caps is grated to cover the inlet and outlet. At least the
inlet cap may have fixed bars which prevent objects finding their way into the flow passage.
Each of the inlet and outlet caps may be inserted at least partly into a respective inlet and
outlet; and wherein a side wall of the flow passage and each of the inlet and outlet caps
include complimentary, inter-engaging formations which allov& the inlet and outlet caps to be
secured the inlet and the outlet respectively with a tight frictional fit.
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~ The motor may-be secured with a mounting to the elongate buoyant body; and wherein the

mdunting allows water to flow around the motor to cool the motor during operation.

The mounting may include a tubular portion having a front end and a rear end; the front end )
may include a crosspiece which allows the motor to be secured to the mounting inside the
tubular portion; wherein the tubular portion may have an outer sleeve and an inner sleeve
which is positioned inside the outer sleeve; wherein the front and rear ends are sealed so
that a sealed chamber is formed between the inner and outer sleeves; and wherein the
motor is fitted inside the inner sleeve thereby allowing water flowing through the sealed
chamber to cool the motor. The tubular portion may include a pair of diametricall’y opposed
flanges which allow the tubular pertion to be secured to the elongate buoyant body.

The elongate buoyant body may include a sealed cavity which houses the motor and the

source of power.

The cavity may include piping which allows water from a water body on which the elongate
buoyant body rests to be directed to the sealed chamber of the 'mounting to cool the motor.

The sealed chamber may include an entrance, which allows. water to be introduced into the
sealed chamber, and an exit which allows water to flow from the sealed chamber, and
wherein the pipin'g includes a feed portion which allows water to be drawn from the water
body to flow into the sealed chamber, and a drain portion which allows water, having
circulated around the inner sleeve, to flow from the sealed chamber and to exit the elongate
buoyant body. '

The elongate buoyant body may include at least one inlet port which allows water to come
through an underside of the elongate buoyant body through the feed portion of the piping
into the sealed chamber; and wherein the'elongate body includes at least one output port

_ which allows water to flow from the sealed chamber through the drain portion; and wherein

the inlet and output ports are positioned relative to the motor thereby to allow water to flow

~ into the sealed chamber through the inlet port at a position which is between the motor and a

front end of the elongate buoyant body, and from the sealed chamber through the outlet port
at a position which is between the motor and a rear end of the elongate buoyant body;.
whereby the positioning of the inlet and outlet ports allows water to flow through the cooling
chamber as the elongate buoyant body moves across a water body.

The inlet may be positioned inside the flow passage downstream from the propeller thereby
allowing operation of the propeller to force water into the inlet towards the sealed chamber
along the feed portion to cool the motor. |
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The powered water sports board may include a plurality of motors, a plurality of propellers,
and a plurality of fins; and wherein each of the plurality of propellers are mounted to one of
the plurality of fins; and wherein the.plurality of propellers are driven by the plurality of
motors. | '

In one embodiment of the invention the powered water sports board may include a gearbox

- which is connected to each of the plurality of propellers; and wherein the plurality of motors

are connected in series to drive the gearbox.

The powered water sports board may include an acceleration switch which is- mounted
midway to the elongate buoyant body for access from the upper side; and wherein activation
of the acceleration switch causes operation of the motor thereby to cause rotational in the
propeller. ' ' -

Activation of the acceleration switch may cause the propeller to rotate at a maximum
velocity.

In a further embodiment of the invention there is provided for a powered water sports board
which includes a motor, a power supply, a propeller driven by the motor; and an elongate
buoyant body having at least one fin; wherein the motor and the power supply are mounted
to the body and the propeller is mounted to the at least one fin; and wherein the at least one

~ fin includes a flow passage in which the propeller is housed.

The flow bassage may be adapted to focus the flow of water from the propeller.

In one form of the invention there is provided a motorised surfboard having a

hydrodynamically constructed board and fins suitable for éllowing the user to surf unaided by
the motor; one or more motors connected to a source of power and powering one or more
propellefs; wherein the one or more motors, propellers and source of power are sized and
located on the board to provide little reduction in the unaided hydrodynamic surfability of the
board.

The one or more motors and power supplies can be located within the hydrodynamic form of
the surfboard. The surfboard can include cavities for receiving the one or more motors and
power supplies and which allows accessibility.

| The' at least one fin has a hydrodynamic shapé with a leading front edge and a rear edge

and a flow passage housing includes a open shroud form enclosing the propeller and with an -
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front opening leading to a rear opening whereby water enters from the front openlng and
exits via a second smaller opening producing thrust.

The flow passage can be !ocated at the base of the fin adjacent the underside of the board.

The mventlon also provides a lightweight motorised surfboard compnsmg

a lightweight hydrodynamlc body

at least one fin;

a battery operated motor;

a 2 blade to 8 blade propeller whereby the propeller is mcorporated into the structure
of at least one of the fins; and

a'flow passage housing the fin structure incorporating the propeller and mounted
under the body of the board, the flow passage housing naving an encifcling body able to
substantially encircle the propeller and with a first front opening Ieading to a rear second
smaller opening whereby in ‘operation water enters from the front opening and exits via the .
second smaller openlng producing thrust.

Brief Description of the Drawings

In order that the invention can be more readily understood the invention is further described
by way of example with reference to the accompanying drawings.

Figure 1 is a schematic illustration of a powered water sports board according to the -
invention. ' ‘

Figure 2 is a schematic illustration from a rear end of a fin used in the powered water
sports board and to which a propeller is mounted. |

Figure 3 is a schematic illustration in blan of the fin of Figure 2.

Figure 4 is a schematic illustration from one side of the fin of Figure 2.

Figure 5§ is schematic illustrations showing in perspective a number of different

-powered water sports boards according to the invention wherein each board has a different

fin configuration.

Figure 6 is schematic illustrations showmg in plan a number of different powered
water sports boards according to the invention wherein each board has a different sized
cavity. | '

Figure 7 is a schematic illustration of a flow passage of a fin of the powered water
sports board and to which inlet and outlet caps are fitted. '

Figure 8 is a schematic illustration of the outlet cap.
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Figure 9 is a schematic illustration of a powered water sports board according to a variation

- of the invention.

Figure 10 is a schematic illustration in perspective of a mounting' used in the powered
water sports board according to the invention. -
| Figure 11 is a schematic illustration from a front end of the mounting of Figure 10.
Figure 12 is a schematic illustration from a rear end of the mounting of Figure 10.
Figure 13 is a schematic illustration of é_cavity of the powered water sports bbard
according to the invention.
Figure 14 is a schematic illustration in cross-section of the cavity taken on a line 14—
14in Figure 13. | | |
Figure 15 is a photographic representation of the powered wéter sports board
illustrated in Figdre 1. ' |

N

Description of .Illustrated Embodiments of the Invention

Figure 1 of ihe accompanying réprésentatidns illustrates a powered water sports board 10
according to the invention. The powered water sports board includes an elongate buoyant
body 12 carrying at ieast one fin 14 (illustrate in greater detail in Figures 2 to 4), a motor 16
and a source of power' 18 for the motor both of which are mounted inside a cavity 20 and
into the elongate buoyant body 12. In the illustrated embodiment the source of power 18 is
shown ‘as being a number of electrical batteries and the motor .16 is listed as being an
electrical motor which is electrically connected to the batteries.

Referring in particular to Figures 2 tb 4, the fin 14 contains a flow passage 24 which extends
through the fin from a }eading end 26 to a trailing end 28 of the fin. The flow paséage has an
inlet 30 and an outlet 32. Mounted inside the: flow passage is a propeller 36 which is
connected to the motor 16 the operation of which causes rotational movement in the

.propeller. As best can be seen in Figures 2 and 3, the flow passage has a tubular profile.

Referring back to Figure 4, the propeller 36 is mounted midway inside the flow passage 24. "
This.allows a portion 38 of the fin 14 to extend from the Ieading edge into 26 into the flow
passage. The portion 38 therefore divides a firét section 40 of the flow passage in half. The
portioh 38 increases the strength of the fin by providihg a direct connection between an
upper. portion 42 of the fin with a base portibn 44 thereof. Furthermore, the portion

- increases the surface area of the fin and may reduce the turbulence with which water flows

into the flow paésage 24. Referring to Figure 2, the portion 38 has a reduced maximum
cross sectional diameter when compared with a maximum cross sectional diameter of the
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remaining portion of the fin. This increases the volume of water which can pass tﬁrough the
flow passage through the inlet 30.

- Returning to Figure 1, the propeller 36 is connected to the motor 16 with a shaft 46 which

extends from an underside 48 of the elongate buoyant body 12 into the cavity 20. The cavity
is a dry chamber 50 and is sealed at an upper end 52, see Figure 14, with a lid 56 which is
shown in Figure 15. The motor and batteries 18 aré housed in the dry chamber 50 thereby
reducing the likelihood of these components being damaged by water.

The cavity 20 is further illustrated in Figures 13'and 14. The cavity is associated with one or
more inlet ports 58 and with one or more outlet ports 60. In Figure 20, one inlet port is

| positioned downstream from the propeller 36. Thus, operation of the propeller forces water
_into the inlet. The one inlet port is typically positioned in this manner when the powered

water sports board 10 contains a motor 16 which has a relatively small power rating. In such
a situation the powered water sports board 10 will not be able to move at great speed over a
water body which is generally required to push water with sufficient pressure into the inlet.

In Figure 21 two inlet ports are shown to be positioned on an underside 48 of the elongate

buoyant body 12. This configuration is typically adopted in powered water sports boards 10 - '

which contain a high powered motor 16. Thus, the high powered motor 16 is capable of
pushing the elongate buoyant body 12 over a body of water with sufficient speed to cause
water to be pushed into the two inlet ports with sufficient pressure.

Figure 1 illustrates that one outlet port 60 is positioned on an underside 48 of the elongate
buoyant body 12 in proximity to a'rear end of the elongate buoyant body.

o Co .
Referring in particular to Figures 1 and 10 to 12, the motor 16 is secured with a mounting 62

to the elongate buoyant body 12 inside the dry chamber 50. The mounting includes a

" tubular portion 64 which has a front end 66 (shown in Figure 11) and a rear end 68 shown in

Figure 12. The tubular portion includes a pair of spaced apart, diametrically opposed
flanges 70 with which the tubular portion is secured to the elongate buoyant body with a
number of fasteners, not shown. The front end has a cross piece 72 which allows the motor
16 to be secured to the tubular section 64 using a number of fasteners, not shown, through a

‘number of apertures 74. The cross piece further includes a central aperture 76 which allows

an axle to extend through the cross piece. Wiring, extending from the power supply 18, is
connected through the rear end to the motor 16. '

The motor 16 is either a brushed or brushless which typically is designed to deliver a high
torque. The power rating of the motor typically ranges between 100 to 8000 Watts. A motor
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with a highgr power rating is generally used for higher speed boards as typically such a
motor can run at high speeds of around 20,000 RPM or higher. A motor with the lower
power rating is generally used with boards which are not required to be propelled with high-
speed through water. Typically such a lower power ratihg motor run at speeds of'around
5000 RPM or lower. | |

As mentioned hereinabove, the power supply 18 is a form of one or more batteries which
provide power to the motor 16. Typically these one or more batteries are housed inside the
dry chamber 50 thereby i'educing the likelihood of a short-circuit occurring. Also mounted

inside the dry chamber are other control componentry 78 such as a switch with a relay which
. .is used to operate the supply of electricity from the power supply 18 to the vehicle motor 16.

The control ‘compone‘ntr);, for a brushless motor, also includes speed controllers and other
required componentry in order to operate the brushless motor. ’

Referﬁng back to Figure 1, accessible from an upper side and 80 of the elongate buoyant
body 12 is a throttle or acceleration switch 82. A user of the powered water sports board 10,

" not shown, can use the acceleration switch to cause the motor to speed up to operate at

maximum revolutions, bfor example 20,000 RPM. Also accessible from the other side 80 is a
charge jack 84 which allows the power supply 18 to be charged from a suitable power
source such as mains. The acceleration switch may be in the form of an open switch which
is closed when operated by a user. The closing of the switch complete an electrical circuit
thereby allowing electricity from the power supply 18 to flow to the motor 16.

The s.haft 46 includes a number of universal joints 86 which allow the shaft to be connected
at one end to the propeller 36 and at an opposed end to the motor 16. In such a
configuration the universal joints connect a number of rigid shaft sections in order to form the

- ghaft 46. However, one or more of the rigid shaft sections may be flexible so that the

universal joints are no longer required. This will therefore allow a rigid shaft section, to
which the propeller is secured, to be connected to the motor 16 with a flexible shaft. Thus,

_ the flexible shaft is capable of bending through the elongate buoyant body 12 to connect the

propeller to }the motor 16.

Figures 9, 18 and 19 illustrate a variation 10A of the powered water sports board according
to the invention. Like reference numerals are used to designate like components between
the powered water sports boards 10 and 10A.

The powered water sports board 10A includes two motors 16 which are connected in series.

This allows motor is having lower power ratings to be used in unison in order to achieve an
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equal or an improved power rating when compared to a larger motor. Consequently,
dimensions of the cavity 20A can be reduced as smaller motors are used as opposed to one
or more large motors. Nonetheless, as is shown in Figure 6, the dimensional of the cavity
are adjusted according to the number and sizes of the motors 16 used in the conétruction of
the powered water sports board10. For example, -when the powered water sports board

- includes five fins 14, more motors 16 may be required in order to drive the propellers.

Accordingly, the dimensions of the cavity 20 are increased to accommodate the motors 16
and batteries 18 required to power the motors.

Figure 5 illustrates that the invention can be used .on a surfboard having any number of fins.
Depending on reqhirements such as availability of space in the elongate buoyant body 12
and power rating, one motor 16 can be used to drive a number of propellers 14 through a
gearbox 88 (see Figure 1). Alternatively, each propeller can be connected to an individual
motor which will typically increase the dimeneions of the cavity 20. '

The fin 14 of Figure 4 is shown having an attachment bracket 90 integrally formed with the
fin thereby allowing the fin to be secured to a fin box 92 which is shown schematically in
Figure 4. The attachment'bracket is dimensioned to allow the position of the fin relative to '
the elongate buoyant body 12 to be slidingly adjusted along the fin box 92. A pin 94 is used
to secure the fin to the elongate buoyant body once the correct position is: selected.
However, it should be noted that the fin can also be integrally formed with the elongate
buoyant body thereby not needing the attachment bracket. The invention is therefore not
limited in this regard. o |

Referring in particular to Figures 1, 4 and 10, the motor 16 is secured with the shaft 46 to the
propeller 36. The flahges 70 afe mounted to a rail 96, shown schematically in Figure 10,
which in turn is mounted to the dry.chamber 50. The rail allows the mounting 62 to slide
inside the dry chamber thereby to accommodate the sliding hovement of the fin 14 relative
to the elongate buoyant body 12. However, the rail will be discarded when the fin is fixed to
the elongate buoyant body. The invention is therefore not limited in this regard.

Figure 7 shows a variation 100. of the flow passage accofding to the invention. Like
reference numerals are used to designate like components. An outlet 30 of the flow
passage 100 extends past a Ieading en‘d 26 of a fin 14. Due to the likelihood of unwanted
objects moving into the flow passage 100, the inlet 30 is covered with an inlet cap 102 and
the outlet 32 is covered with an outlet cap 104. As an example of the construction of the
inlet and outlet caps, the construction of the outlet cap 104 is further descfibed in Figure 8.
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The outlet cap 104 includes a number of rods 106 which extends across a central apelrtu're
108 of the outlet cap. A flange 110 of the outlet cap carries a number of spigots 112 which
are'registered with counterpart sockets 114 formed into an inner side or side wall 116. This
allows the outlet cap to be fitted to the outlet 32‘so that the flange 110 extends at least partly
into the flow passage 100. It should be noted that where the outlet would 30 is bositioned'
behind the Iéading end 26 (4 example is shown in Figure 4), that the portion 38 extending
across the inlet will perfonn the same fUnction as the rods 106. As such the inlet cap 102 is

_ not needed.

The flow passage 100 may also be profiled to have a conical shape so that the inlet 30 has a
maximum cross sectional diameter 118 which is greater than a -maximum cross sectional
diameter 120 of the outlet 32. ‘ '

The housing of the propellef 14 inside flow 'passages 24 and 100 of the fin 14 has a number
of advantages. The positioning of the propeller inside the fin allows the fin to shield the fin
thereby reducing the likelihood of the propeller inadverténtly coming into contact with objects
such as a fish, sand, fingers or toes. The flow passage provides a mechanism for focusing
water being accelerated through operation of the propeller. This focus increases the thrust
capable of being generated through operation of the propeller. The profiling of the flow
bassage 100, which typically has a reduction in size in the order of 10% between the
maximum cross seciional diameters 118 and 120 respectively of the inlet 30 and the outlet
32,is airhed to provide further focusing of the water flow from the propeller.

Furthermore, the positioning of the portion 38 of the fin 14 inside the first section 40 of the

. flow passages 24 and 100 allows the surface area of the fin to be increased. As described

hereinabove, the upper portion or blade portion 42 extends from the base portion 44.
Accordingly, the inclusion of the portion 38 inside the flow passage 24 effectively serves to
extend the blade portion 42. As such the portion 38 increases the surface area to the blade
portion 42 thereby to increase lateral stability capable of being provided by the fin Wheﬁ
cutting through a body of water. ' | ‘

Additionally, the propeller 36 is positioned ‘midway inside the flow passage 24 thereby
reducing the likelihood of an object, for example a finger, coming into contact with the
propeller. Also, the use of the inlet and outlet caps 102 and 104 further reduces the
likelihood of such an objéct finding its way into the flow passage and coming into contact'
with the propeller. ' ' '
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Referring in particular to Figured 10 and 12, the tubular portion 64 includes an oUter sleeve
124 and an inner sleeve 126 which is fitted to the outer sleeve. The front and rear ends 66
and 68 of the tubular portion 64 are sealed thereby creating a sealed chamber 128 between
the inner and outer sleeves. The tubular portion further includes an entrance 130 and an
exit 132. The entrance and the exit are spaced from one another thereby forcing water
introduced into the sealed chamber through the entrance to flow over and along the inner
sleeve 126 in order to reach the exit 132. The inner sleeve is dimensioned in order to allow
the motor 16 to be inserted into the inner sleeve with a close fit. This close fit will promote
the absorption of heat, generated through the operation of the motor, by water passing
through the sealed chamber 82. |

The one or more outlet ports 60 are also spaced from the one or more inlet ports 58. This
requires water having entered the calling chamber through the inlet ports to flow through the
cooling chamber before being able to exit the cooling chamber thrdugh the outlet ports 58.
Furthermore, the inlet ports are designed to facilitate and promote the flow of water into the
cooling chamber as the elongate buoyant body moveé across a water body, for-example the
sea. Thus, movement of the elongate buoyant'body through water body result in water
being pushed into the cooling chamber. This water will be pushed from .the cooling chamber |
through the outlet ports 60 by the continuous movement of more water, source from the
water body, through the inlet ports. '

Referring in particular to Figures 17 to 19, the powered wafer sports boards 10 and 10A
include piping 134 which has a feed pbrtion 136 and a drain portion 138. The feed portion is
connected at one end to the one or more inlet ports 58 and at an opposed end to the inlet
84. Similarly, the drain portiori is connected at one end to the one or more outlet ports 60
and at an opposed end to the exit 86. Thus, water enters the feed portion fhrough the one
or more inlet ports and is passed into the sealed chamber 128 through the inlet 84. After the
water has passed through the sealed chamber over the inner sleeve 126, the water exits the
elongate buoyant body 12 from the one or more outlet ports 60 through the drain piping.

Referring in particular to Figure 16, the shaft 46 extends from the gearbox 88 through the
elongate buoyant body 12 in a sleeve 140. The sleeve is sealed using, for example, silicone,

- rubber o-rings, a water impervious bearing, or grease which is force-fed into the sleeve

through a grease nipple.’

The invention provides a water sports board which is capable of being propelled across a
water body using a propeller, which is operated with a motor and power supply which is
housed inside a cavity formed inside the elongate buoyant body, and which is shielded inside
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a fin of the elongate buoyant body. The propeller ié housed inside a flow passage exténding
through the fin which allows water exonerated through the operation of the propeller to be
focused towards a trailing end of the fin. The focusing of the water is caused by the
propeller pushing the accelerated water along the flow passage and exits from an outlet of
the flow passage in proximity to the tréiling end of the fin. Furthermore, thrust generated by
the propeller can be used to force water through a se'aled chamber thereby allowing the
sealed chamber to be called by the water.

‘While we have described herein a‘particular embodiment of a powered water sports board, it
" is further envisaged that other embodiments of the invention could exhibit any number and

combination of any one of the features previously described. However, it is to be understood
that any variations and modifications which can be made without departing from the spirit
and scope thereof are included within the scope of this invention. '

Any reference to publications in this specification is not an admission that the disclosures
constitute common general knowledge in Australia. |
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The claims defining the invention are as follows: |

1. A powered water sports board which includes a motor, a source of power for the

10

15
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- 25

30

motor, an elongate buoyant body having at least one fin; and a propeller driven by
the motor and which is capable of propelling the elongate buoyant body; and wherein-
the motor and the source of power are mounted te the body and the propeller is
mounted inside the at least one fin thereby allowing the at least one fin to shield the
propeller.

. The powered water sports board according to claim 1 wherem the at least one fin is
-shaped to direct water flow from the propeller to a trailing end of the at least one fm

. The powered water sports board according to claim 1 or 2 wherein the at least one fin

has a leading end and a trailing_ end; wherein the at least one fin includes a flow
passage in which the propeller is housed; and wherein the flow passage extends
through the at least one fin from the leading end to the trailing end.

. The powered water sports board according to claim 3 wherein the flow passage

includes an inlet, which faces the leading end, and an outlet which is directed towards
the trallmg end; and wherein a cross sectional dlameter of the fiow | passage reduces
from the inlet to the outlet.

. The powered water sports board according to claim 4 wherein the iniet is displaced

from the leading end; and wherein the leadmg end of the at least one fin extends
across the inlet thereby to reduce a cross sectional diameter of the inlet.

. The powered water sports board according to claim 3, 4 or 5 wherein the propeller is

mounted midway inside the flow passage.

. The powered water sports board according to any one of claims 3 to 6 wherein the

flow passage is tubular in cross sectional diameter; and wherein the at least one.fin
extends a portion into the flow passage from the leading end so that the at Ieast one
fin divides a first section of the flow passage, between the propeller and the leading
end, in half. ‘

. The powered water sports board according to any one of claims 3 to 7 wherein an

inlet cap is fitted to the inlet and an outlet cap is fitted to the outlet; and wherein each
of the inlet and outlet caps is grated to cover the inlet and outiet.
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9. The powered water sports board according to claim 8 wherein each of the infet and
outlet caps is inserted at least partly into a respective inlet and outlet; and wherein a
side wall of the flow passage and each of the inlet and cutlet caps include
complimentary, inter-engaging formations which éllow ‘the inlet and outlet caps to be
secured the inlet and the outlet respectively with a tight frictional fit.

10. The powered water sports board according to any one of claims 1 to 9 wherein the
motor is secured with a mounting to the elongate buoyant body; and whereiri the
mounting allows water to flow around the motor to cool the motor during operation.

11. The powered water sports board according to claim 10. wherein the mounting
includes a tubular portion having a front end.and a rear end; the front end includes a
crosspiece which allows the motor to be secured to the mounting inside the tubular
portibn; wherein the tubular portion has an outer sleeve and aﬁ inner sleeve which is
positioned inside the outer sleeve; wherein the front and rear ends are sealed so that
a sealed chamber is formed between the inner outer sleeve; and. wherein the motor is
fitted inside the inner sleeve thereby allowing water flowing through the sealed
chamber to cool the motor. | '

12. The powered water sports board according to claim 10 or 11 wherein the tubu|ér
portion includes a pair of diametrically opposed flanges which ailow the tubular
portion to be secured to the elongate buoyant body.

13. The powered water sports board accbrding to claim 12 wherein the flanges are
secured to railings thereby allowing longitudinal movement of the motor relative to the
elongate buoyant body to accommodate pivotal movement of the at least one fin
relative to the elongate buoyant body. '

14. The powered water sports board according to claims 11, 12 or 13 wherein the
elongate buoyani body includes a sealed cavity which houses the motor and the
source of power.

15. The powered water spbrts board. according to claim 14 wherein the cavity includes

 piping which allows water from a ‘water body, on which the elongate buoyant body
during use rests, to be directed to the sealed chamber of the mounting to cool the
motor. ‘

16. A poweréd water sports board according to claim 15 wherein the sealed chamber
includes an entrance, which allows water to be introduced into the sealed chamber, .
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19.

20.

21.

22.
“includes an acceleration switch which is mounted midway to the elongate buoyant

-16-

and an exit which allows water to flow from the sealed chamber, and wherein the
piping includes a feed portion which allows water to be drawn from the water body
into the sealed chamber, and a drain portion which allows water, havirig_ circulated
around the inner sleeve, to flow from the sealed chamber and took exit the elongate
buoyant body. . -

. The powered water sports board according to claim 16 wherein the elongate buoyant

body includes at least one inlet port which allows water to come through an underside
of the elongate buoyant body through the ‘feed portion of the piping into the sealed
chamber; and wherein the elongate body includes at least one output port which.
allows water to flow from the sealed chamber through the drain portion.

The powered water sports board according to claim 17 wherein the inlet and output
ports are positioned relative to the motor thereby to allow water to flow into the
sealed chamber through the inlet port at a position which is between the motor and a
front end of the elongate buoyant body, and from the sealed chamber through the
outlet port at a position which is between the motor and a rear end of the elongate

'buoyant body; whereby the positioning of the inlet'and outlet ports allows water to

flow through the sealed chamber as the elongate buoyant body moves across the
water body. '

A powered water sports béard according to claim 17 wherein the inlet port is
positioned inside the flow passage downstream from the propeller thereby allowing
operation of the propeller to force Water into the inlet port towards the sealed
chamber along the feed portion io cool the mo!or.

The powered water sports board according to any one of claims 1 to'1'9 which
includes a plurality of mbtors, a plurality of propellers, and a plurality of fins; and
wherein each of the plurality of propellers are mounted to one of the plurality of fins;
and wherein the plurality of propellers are driven by the plurality of motors. A

The powered water 'sports board according to claim 20 which includes a gearbox
which is connected to each of the plurality of propellers;.and wherein the plurality of
motors are connected in series to drive the gearbox.

The powered water sports board according to any one of claims 1 to 21 which

body for access from an upper side of the elongate buoyant body; and wherein
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activation of the acceleration switch causes the propeller to rotate at a maximum
velocity. | '

23. A powered water sports board which includes a motor, a power supply, a propeller
driven by the mdtor; and an elongate buoyant body having at least one fin; wherein
the motor and the power supply are mounted to the body and the propeller is
mounted to the at least one fin; and wherein the at least one fin includes a flow
paésage in which the propéller is housed.

24. A powered water sports board according to claim 23 wherein the flow passagé is
adapted to focus the flow of water from the propeller.

25. A powered water sports board as substantially as hereinbefore described with
reference to the accompanying representations. '
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AMENDED CLAIMS
received by the International Bureau on 03 mars 2011 (03.03.11)

A powered water sports board which includes a motor, a source of power for the
motor, an elongate buoyant body having at least one fin; and a propeller driven by the
motor and which is capable of propelling the elongate buoyant body; the at least one
fin has a leading end and a trailing end and includes a flow passage which extends
through the at least one fin from the leading end to the trailing end; and wherein the
motor and the source of power are mounted to the body and the propeller is mounted
substantially inside the flow passage thereby allowing the at least one fin to shield the
propeller.

The powered water sports board according to claim 1 wherein the flow passage
includes an inlet, which faces the leading end, and an outlet which is directed towards
the trailing end; and wherein a cross sectional diameter of the flow passage reduces
from the inlet to the outlet thereby allowing the at least one fin to direct water flow from
the propeller to a trailing end of the at least one fin.

The powered water sporis board according to claim 2 wherein the inlet is displaced
from the leading end; and wherein the leading end of the at least one fin extends
across the inlet thereby to reduce a cross sectional diameter of the inlet.

The powered water sports board according to claim 1, 2 or 3 wherein the propeller is
mounted midway inside the flow passage.

The powered water sports board according to any one of claims 1 to 4 wherein the
flow passage is tubular in cross sectional diameter; and wherein the at least one fin
includes a portion which extends at least partly into the flow passage from the leading
end so that the at least one fin divides a first section of the flow passage, between the
propeller and the leading end, in half.

The powered water sports board according to any one of ¢laims 2 to 5 wherein an inlet
cap is fitted to the inlet and an outlet cap is fitted to the outlet; and wherein each of the
inlet and outlet caps is grated to cover the inlet and outlet.

The powered water sports board according to claim 6 wherein-each of the inlet and
outlet caps is inserted at least partly into a respective inlet and outlet; and wherein a
side wall of the flow passage and each of the inlet and outlet caps include
complimentary, inter-engaging formations which allow the inlet and outlet caps to be
secured the inlet and the outlet respectively with a tight frictional fit.

AMENDED SHEET (ARTICLE 19)
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The powered water sports board according to any one of claims 1 to 7 wherein the
motor is secured with a mounting to the elongate buoyant body; and wherein the
mounting allows water to flow around the motor to cool the motor during operation.

The powered water sports board according to claim 8 wherein the mounting includes a
tubular portion having a front end and a rear end; the front end includes a crosspiece
which allows the motor to be secured to the mounting inside the tubular portion;
wherein the tubular portion has an outer sleeve and an inner sleeve which is positioned
inside the outer sleeve; wherein the front and rear ends are sealed so that a sealed
chamber is formed between the inner and outer sleeves; and wherein the motor is
fitted inside the inner sleeve thereby allowing water flowing through the sealed
chamber to cool the motor.

The powered water sports board according to claim 8 or 9 wherein the tubular portion
includes a pair of diametrically opposed flanges which allow the tubular portion to be
secured to the elongate buoyant body.

The powered water sports board according to claim 10 wherein the flanges are
secured to railings thereby allowing longitudinal movement of the motor relative to the
elongate buoyant body to accommodate pivotal movement of the at least one fin
relative to the elongate buoyant body.

The powered water sports board according to claims 9, 10 or 11 wherein the elongate
buoyant body includes a sealed cavity which houses the motor and the source of
power,

The powered water sports board according to claim 12 wherein the cavity includes
piping which allows water from a water body, on which the elongate buoyant body
during use rests, to be directed to the sealed chamber of the mounting to cool the

motor.

A powered water sports board according to claim 13 wherein the sealed chamber
includes an entrance, which allows water to be introduced into the sealed chamber,
and an exit which allows water to flow from the sealed chamber, and wherein the
piping includes a feed portion which allows water to be drawn from the water body into
the sealed chamber, and a drain portion which allows water, having circulated around
the inner sleeve, to flow from the sealed chamber and to exit the elongate buoyant
body.

AMENDED SHEET (ARTICLE 19)
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19.

20.

21,

20

The powered water sports board according to claim 14 wherein the elongate buoyant
body includes at least one inlet port which allows water to come through an underside
of the elongate buoyant body through the feed portion of the piping into the sealed
chamber; and wherein the elongate body includes at least one output port which allows
water to flow from the sealed chamber through the drain portion.

The powered water sports board according to claim 15 wherein the inlet and output
ports are positioned relative to the motor thereby to allow water to flow into the sealed
chamber through the inlet port at a position which is between the motor and a front end
of the elongate buoyant body, and from the sealed chamber through the outlet port at
a position which is between the motor and a rear end of the elongate buoyant body;
whereby the positioning of the inlet and outlet ports allows water to flow through the
sealed chamber as the elongate buoyant body moves across the water body.

A powered water sports board according to claim 15 wherein the inlet port is positioned
inside the flow passage downstream from the propeller thereby allowing operation of
the propeller to force water into the inlet port towards the sealed chamber along the
feed portion to cool the motor.

The powered water sports board according to any one of claims 1 to 17 which includes
a plurality of motors, a plurality of propellers, and a plurality of fins; and wherein each
of the plurality of propellers are mounted to one of the plurality of fins; and wherein the
plurality of propellers are driven by the plurality of motors.

The powered water sports board according to claim 18 which includes a gearbox which
is connected to each of the plurality of propellers; and wherein the plurality of motors
are connected in series to drive the gearbox.

The powered water sports board according to any one of claims 1 to 19 which includes
an acceleration switch which is mounted midway to the elongate buoyant body for
access from an upper side of the elongate buoyant body; and wherein activation of the
acceleration switch causes the propeller to rotate at a maximum velocity.

A powered water sports board which includes a motor, a power supply, a propeller
driven by the motor; and an elongate buoyant body having at least one fin; wherein the
motor and the power supply are mounted to the body and the propeller is mounted to
the at least one fin; and the at least one fin includes a tubular flow passage in which
the propeller is housed; the tubular flow passage collects in use water adjacent a
leading end of the at least one fin and focuses the collected water onto the propeller.

AMENDED SHEET (ARTICLE 19)
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22. A powered water sports board according to claim 21 wherein the flow passage is
adapted to focus the flow of water from the propeller.

23. A powered water sports board as substantially as hereinbefore described with
reference to the accompanying representations.

AMENDED SHEET (ARTICLE 19)



WO 2011/050410 PCT/AU2010/001437
1/7




PCT/AU2010/001437

WO 2011/050410

2/7

9614




WO 2011/050410 PCT/AU2010/001437
3/7

100

116

118

112 30

102 104

Fig 9



WO 2011/050410

50

PCT/AU2010/001437
4/7

Fig10 Fig 12

v

— A4

20

58

v

v
-

O
i
[

_‘.
n

Qo
b
F-3

(R

Fig 13



WO 2011/050410 PCT/AU2010/001437
57

Fig 16



PCT/AU2010/001437

WO 2011/050410

6/7

1

10A

,3«?. RYESRY

————

18

Fig

16

ig17

F

62

64

132
138

Fig 19



WO 2011/050410 PCT/AU2010/001437
717




INTERNATIONAL SEARCH REPORT , International application No.

PCT/AU2010/001437
A. CLASSIFICATION OF SUBJECT MATTER
Int. Cl.
B63B 35/79 (2006.01) B63H 5/14 (2006.01)
AG63B 35/12 (2006.01) B63H 21/30 (2006.01)

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

1. WPI, EPODOC: IPC, ECLA B63B 35/73/LOW, B63H/-, A63B/- and keywords (board, propeller fin, motor) and like
terms.

2. EPODOC: ECLA B63B 35/79M and keywords (propeller, fin) and llke terms. -

3. USPTO @ ESP@CE: Keywords (surf, sports, board, powered, motor, propeller, fin) and like terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

" Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
' claim No.

DE 3139816 Al (STANDARD ELEKTRIK LORENZ AG) 11 May 1983
_ English abstract retrieved from EPODOC database
X Abstract, Figures 1-5, Machine Translation available from E—space (esp@cenet) : 1,2,9,20-24

FR 2580580 A1 (KESSLER JEAN LOUIS) 24 October 1986
English abstract retrieved from EPODOC databasc o
X Abstract, Figure : L , 1-3, 6-8

US.3405677 A (SMITH) 15 October 1968
Y Figures 1-4 , . : _ ' _ 1,2

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents: : .

"A" | document defining the general state of the art which is *T" | later document published after the international filing date or priority date and not in

not considered to be of particular relevance . conflict with the application but cited to understand the principle or theory -
) underlying the invention- :
““E" | carlier application or patent but published on or after the "X" | document of particular relevance; the claimed invention cannot be considered novel
international filing date . or cannot be considered to involve an inventive step when the document is taken
: alone )

"L" | document which may throw doubts on priority claim(s) "Y" | document of particular relevance; the claimed invention cannot be considered to
or which is cited to establish the publication date of involve an inventive step when the document is combinéd with one or more other
another citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

*0" | document referring to an oral disclosure, use, exhibition . d berof th : ) Camil
or other means & ocument meniber of the same patent family

"P" | document published prior to the international filing date
but later than the priority date claimed

Date of the actual compvletion of the international search Date of mailing of the international search report

21 December 2010 - : 05 JAN Z[m
' Name and mailing address of the ISA/AU .| Authorized officer

AUSTRALIAN PATENT OFFICE . . . Dr ARU.N SHARMA

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

E-mail address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)

Facsimile No. +61 2 6283 7999 Telephone No: +61 262223642

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/AU2010/001437
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.
US 3144849 A (MASER) 18 August 1964
Y F|gures 1-4 : 1,2
US 2003/0167991 Al (NAMANNY) 11 September 2003
A Whole document
FR 2728863 A1 (BOURGAULT YVES MARIE ROGER) 5 July 1996
A Whole document
WO 2005/058685 A1 (CONCEPT OF REALITY PTY LTD) 30 June 2005
A

Whole document

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




International application No.

| PCT/AU2010/001437

INTERNATIONAL SEARCH REPORT

Box No. I  Observations where certain claims were found unsearchable (Continuation of item 2 of ﬁrst sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons:

) D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 25

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

The claim does not comply with Rule 6. 2(a) because it relles on references to the description and/or
drawings. :

3. |:| Claims Nos.:

because they are dependent clalrns and are not draﬁed in accordance with the second and third sentences of Rule 6 4(a)

| Box No; III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows: .

As all required additional search fees were tlmely paid by the applicant, this mtematlonal search report coversall
searchable claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees. )

DDD

As only some of the required additional search fees were timely paid by the applicant, this international search repon
covers only those claims for which fees were paid, specifically claims Nos.: .

4. ’ D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is cevered by claims Nos.: -

Remark on Protest D The additional search fees were accomparued by the applicant's protest and, where applicable,
the payment of a protest fee.

) The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/AU2010/001437

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

" Patent Document _Cited in Patent Family Member
Search Report .
DE 3139816 NONE
FR 2580580 . NONE .
us 3405677 NONE
US 3144849 'NONE
US 2003167991  NONE
FR 2728863 NONE
-~ WO 2005058685 AU - 2004299159 CN 1894129 EP 1704085

MX  PA06006919

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

. END OF ANNEX

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - amend-body
	Page 20 - amend-body
	Page 21 - amend-body
	Page 22 - amend-body
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report

