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(54) Title of the Invention: Multi wheel drive pod
Abstract Title: Multi wheel driving unit
(57) A multi wheel driving unit 4 to be used on a hoverbarge
2 with an Archimedes screw 5 to give propulsion in
water, shallow water, liquid mud, wet sand, floating
broken ice, snow and grass land comprises a rotatable
frame 13 pivoted on a main holding frame 15 to move
vertically when it encounters an obstacle or trench so
that it can pass over it within the limitations of the
hoverbarge hover height.
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Multi Wheel Drive Pod

This invention relates to a propulsion system for a Hoverbarge. The Hoverbarge is particularly
suited to operations that include marine transport of very heavy vehicles, equipment, and stores
with loading and unloading either at sea or on shore. The Hoverbarge requires propulsion that
provides low speed vessel characteristics in deep water and is totally amphibious for shallow or
no water areas so that equipment and personnel can be placed on dry land. The Hoverbarge is
capable of carrying loads over 2000 tonnes and also has semi submersible capabilities for
maximum flexibility for loading and unloading at sea. The drive system must be flexible and
capable of manoeuvring the Hoverbarge in various conditions.

BACKGROUND TO THE INVENTION
High speed hovercraft use ducted fans or propellers to give them a forward motion.

Hoverbarges are much heavier and therefore have traditionally been towed by a variety of
vehicles but with longer journeys required over changing ground conditions a propulsion system
is now required that is flexible and suits many types of soil conditions.

With the increase in oil exploration there is a now an increasing requirement to move very large
loads of over 2000 tonnes into remote areas on a temporary basis and the single journey may
encounter shallow water or no water areas, swamp, liquid mud, through broken floating ice and
snow, and this requires a cost effective solutions so that equipment and personnel can be placed
on dry land.

This invention uses established methods of propulsion such as the wheel and Archimedes screw
built into a driving unit so that the best suitable propulsion unit is availabie for those ground
conditions.

The more efficient and less noisy soft tired wheel is used on wet sand, grasslands, and ice roads,
but in water, liquid mud, floating ice flows and snows the Archimedes screw is used to drive the
Hoverbarge forward.

In extreme conditions the soft tires can be replaced with metal wheels so they do not get
punctured or torn to pieces by vegetation such as bamboo or broken rocks.

A typical route may encounter many of these variations so the system must be able to cope with
the sudden variations. Additional devices to remove mud that may stick to the tires and fill the
treads which creates a smooth tire that will not grip are included in the invention.

The amphibious capability allows the Hoverbarge to move over areas normally inaccessible to
conventional vehicles.

When the Hoverbarge is on hover the cushion pressure means the load on the driving wheels can
be regulated to be less than 5psi ground pressure to avoid environmental damage.

SUMMARY OF INVENTION

The object of the present invention is to provide a superior transport solution for taking loads of
over 2000 tonnes into remote and unprepared areas and not to be reliant on purpose built docks,
tides, water depths, roads or rail links.

Another object of the invention is to have self cleaning tires to stop mud build up between the tire
treads.



It can do speeds of over 5knots at sea and even on no water conditions this can be over 10
knots.

When in shallow water or no water the ground conditions are not going to effect the Hoverbarge
operation.

The driving pods consisting of wheels and Archimedes screws can be fitted to the side of the
Hoverbarge and are designed to retract if the forces are too large due to wind loads or large
slope.

A mud remover is fitted to each wheel tire.

The wheels are mounted in groups of two or three and a spindle at their centre allows them to flip
over should they hit a solid wall or fall into a ditch.

The barge structure can be buitt in steel or aluminium capable of carrying 2000 tonnes to 4000
tonnes payloads.

The hover height will be over 1m when on the air or gas cushion and allows the Hoverbarge to
cross sensitive ground as it only exerts 1psi (0.07kg/cm?) at this point.

BRIEF DESCRPITION OF SEVERAL VIEWS OF THE DRAWINGS

FIG 1 presents a profile of the Hoverbarge with drive pods (4) and Archimedes Screw (5) on the
side. Each of the drive pods can be retracted off the ground with hydraulic lifting mechanism (6)

FIG 2 shows a cross section of a three wheel drive pod crossing a ditch. Each of the wheels (7)
is held on a frame (13) that has a spindle (14) in the centre wheel so the unit can rotate about the
spindle (14) within the main holding frame (15) above. The soil is cleaned from the wheel while in
rotation using a cleaning device (12) which maybe a combination of methods as various soils’ act
differently. The device (12) can be a series of water jets, a roller with flails on or a vibrating roller
that would be contact with the tire surface. The whole unit can be raised and lowered with a
lifting mechanism (6).

FIG 3 shows the above unit crossing a small trench. As it crossing the trench the leading wheel
will fall in and the whole unit will ift as the frame (13) rotates within the main holding frame (15).
The whole unit can rise to allow the change of level required. As the unit continues to move
forward the frame (13) will rotate over so that other wheels take the lead. As the unit moves
forward the wheel in the trench is lifted out.

FIG 4 shows the side elevation of a three wheel drive pod formed into a triangular shape so that
when the lead wheel encounters an obstacle the unit rotates reducing the travel time for another
wheel to come in contact with the ground and maintains a larger ground contact. A spindle (14)

located in the centre of frame (8) aliows the three wheels to rotate and a soil clearing device (12)
is attached to each wheel. The three wheels rotate within the main holding frame (15).

FIG 5 shows a cross section of a three wheel triangular wheel drive pod crossing a ditch. Each of
the wheels (7) is held on a frame (8) that has a spindle (14) in the centre wheel so the unit can
rotate about the spindie (14) within the main holding frame (15) above. The soil is cleaned from
the whee! while in rotation using a cleaning device (12) which maybe a combination of methods
as various soils’ act differently. The device (12) can be a series of water jets, a roller with flails on
or a vibrating rolier that would be contact with the tire surface. The whole unit can be raised and
lowered with a lifting mechanism (6).



FIG 6 shows the side elevation of a two wheel drive pod with spindle (14) set in the middle of
frame (13) which holds the wheels (7). A wheel cleaning device (12) is mounted on each wheel.
The whole unit can rotate within the main holding frame (15)

FIG 7 shows a cross section of a two wheel drive pod crossing a ditch. Each of the wheels (7) is
held on a frame (13) that has a spindle (14) in the centre wheel so the unit can rotate about the
spindle (14) within the main holding frame (15) above. The soil is cleaned from the wheel while in
rotation using a cleaning device (12) which maybe a combination of methods as various soils’ act
differently. The device (12) can be a series of water jets, a roller with flails on or a vibrating roller
that would be contact with the tire surface. The whole unit can be raised and lowered with a
lifting mechanism (6).

FIG 8 shows the side elevation of the Archimedes screw (5) which is partly clad with a cover (11)
to increase water velocity. The unit can be retracted by lift mechanism (6)

DETAILED DESCRIPTION OF THE INVENTION

The invention will be described by way of example and with reference to the accompanying
drawings in which:-

Fig 1 presents a profile of the Hoverbarge driving pods and the Archimedes screw (5) with side
wheel pods (4) and liting mechanisms (6).

Fig 2 presents a cross section of the three wheel drive pod (4), cross frame (13) and central
spindle (14) that allows the whole pod to rotate within the main holding frame (15) if the lead
wheels hit an obstacle such as a wall and or falls into a trench. The whole unit will rotate within
the main holding frame (15). As the unit crossing an obstacle the main holding frame (15) can lift
vertically whilst the cross frame (13) can rotate with the main frame. The whole unit can be lifted
with a mechanism (6). Downward load is regulated via the lifting mechanism (6) to achieve the
correct contact pressure. Soil cleaning devices are attached to each wheel (12) to remove
material that builds up between the tire treads causing the wheel to lose its grip. Different soil
materials require various methods of cleaning them. It maybe high pressure water jets,
mechanical flails or a high level vibration.

Fig 3 shows the flow process of the wheels contained in the cross frame (13) rotating within the
main holding frame (15) as it crosses a trench.

Fig 4 presents a side view of the three wheel drive pod (4) set in a triangular format with cross
frame (8) and central spindle (14) that allows the whole pod to rotate within the main holding
frame (15) if the lead wheels hit an obstacle such as a wall and or falls into a trench. The whole
unit will rotate within the main holding frame (15). As the unit crossing an obstacle the main
holding frame (15) can lift vertically whilst the cross frame (8) can rotate with the main frame. The
whole unit can be lifted with a mechanism (6). Downward load is regulated via the lifting
mechanism (6) to achieve the correct contact pressure. Soil cleaning devices are attached to
each wheel (12) to remove material that builds up between the tire treads causing the wheel to
lose its grip. Different soil materials require various methods of cleaning them. It maybe high
pressure water jets, mechanical flails or a high level vibration.

Fig 5 shows the flow process of the wheels contained in the cross frame (8) rotating within the
main holding frame (15) as it crosses a trench.

Fig 6 presents a cross section of the two wheel drive pod (4), cross frame (13) and central spindle
(14) that allows the whole pod to rotate within the main holding frame (15) if the lead wheels hit



4

an obstacle such as a wall and or falls into a trench. The whole unit will rotate within the main
holding frame (15). As the unit crossing an obstacle the main holding frame (15) can lift vertically
whilst the cross frame (13) can rotate with the main frame. The whole unit can be lifted with a
mechanism (6). Downward load is regulated via the lifting mechanism (6) to achieve the correct
contact pressure. Soil cleaning devices are attached to each wheel (12) to remove material that
builds up between the tire treads causing the wheel to lose its grip. Different soil materials
require various methods of cleaning them. It maybe high pressure water jets, mechanical flails or
a high level vibration.

Fig 7 shows the flow process of the wheels contained in the cross frame (13) rotating within the
main holding frame (15) as it crosses a trench.

Fig 8 of the Archimedes screw (5) which is partly clad with a cover (11) to increase water velocity.
The unit can be retracted by lift mechanism (6) and a downward foad is applied through the lift
mechanism (6).



CLAIM

1.

A multi wheel unit held on a frame that can rotate within a holding frame which is capable
of moving vertical when it encounters an obstacle so that it can pass over it. The holding
frame can be raised or lowered to suit the ground conditions and hover height of the
Hoverbarge.

The multi wheel unit of claim 1 above consisting of three wheels in line with the cross frame
holding the wheels capable of rotating within the holding frame when they encounter an
obstacle.

The multi wheel unit of claim 1 above consisting of three wheels in a triangular format with
the cross frame holding the wheels capable of rotating within the holding frame when they
encounter an obstacle.
The multi wheel unit of claim 1 above consisting of two wheels in line with the cross frame
holding the wheels capable of rotating within the holding frame when they encounter an
obstacle.

A supporting propulsion unit whereby Archimedes screws can provide propulsion in water
and liquid mud, and floating broken ice.
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