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(57) Abstract: A motorised trailer (41) for use with a towing vehicle (41), the trailer (41) having at least one pair of drivable wheels
(14) which are adapted to be driven by an hydraulic drive motor (26) which is supplied with hydraulic fluid from an hydraulic pump
= (28) driven by a drive engine (30). The drivable wheels (14) are driven by the hydraulic motor (26) such as to maintain the trailer
(41) operating at road speeds substantially the same as the road speeds of the towing vehicle (43) to provide assistance to the towing

vehicle (43).
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MOTORISED TRAILER
Technical Field

This invention relates to a motorised trailer and in particular to a motorised trailer
for use with a towing vehicle to assist the motion of the towing vehicle. The present
invention is particularly applicable to mobile accommodation trailers such as caravans
however it may be applied to any other trailed vehicle.

Background Art

Trailed vehicles of various forms are commonly used in many different
applications and for many different purposes. Caravans or trailer camper vans are a
popular means for providing transportable accommodation for persons who wish for
example to travel to many different geographical locations including locations where
accommodation is not available. In many situations persons who are using a caravan or
trailer camper van travel to locations where a towing vehicle has limited traction due to
the nature of the ground conditions. The load that the towed vehicle places on a towing
vehicle in these situations is high making it difficult for the towing vehicle to obtain
sufficient traction to move the towed vehicle. Typical locations in which this can occur
include sandy locations at a beach or the like. A user of vehicle of the above type
therefore is limited in the locations in which he or she can drive even if the towing
vehicle is a four-wheel drive vehicle.

In addition to the above disadvantages, towing of a trailed vehicle can place a
considerable load on the towing vehicle in normal driving situations thus substantially
increasing fuel consumption of the towing vehicle and therefore costs to the user.

Motorised trailers are known in connection with large road transport vehicles
however usually these are driven directly or indirectly by the engine of the towing vehicle
and therefore are affected by the varying RPM of the engine of the towing vehicle.
Summary of the Invention

The present invention aims to overcome or alleviate one or more of the above
disadvantages or at least provide an alternative to the know arrangements by providing a
motorised trailer for use with a towing vehicle and which when used with a towing
vehicle is capable in assisting in the motion of the towing vehicle. The present invention
in a particular aspect aims to provide a motorised trailer which can reduce load on the
towing vehicle to therefore enable the towing vehicle to obtain traction in a range of
environments. The present invention in another aspect aims to provide a motorised

trailer which is capable of reducing the fuel consumption of a towing vehicle. Other
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objects and advantages of the invention will become apparent from the following
description.

The present invention thus provides in one aspect although not necessarily the
broadest aspect, a motorised trailer comprising a chassis, said chassis being supported by
at least one pair of drivable wheels, at least one hydraulic drive motor coupled to said
drivable wheels, an hydraulic pump for supplying hydraulic fluid to said hydraulic drive
motor/s and a drive engine for driving said hydraulic pump and wherein fluid is supplied
from said pump to said hydraulic motor/s in use to drive said drivable wheels at a road
speeds corresponding to the road speeds of a towing vehicle. Thus the driving of the
trailer at substantially the same road speed as the towing vehicle will provide assistance
to the motion of the towing vehicle.

The drive engine suitably comprises an internal combustion engine. The drive
engine is suitably operated to provide a substantially constant output or RPM to drive the
hydraulic pump at a substantially constant rate and the supply of fluid from the pump to
the hydraulic motor/s is varied to vary the rotational speed of the drivable wheels to
maintain the trailer operating at substantially the same road speed as the towing vehicle.
Preferably the pump is connected to a hydraulic reservoir and means are provided to
bypass hydraulic fluid back to the reservoir in accordance with the fluid demands of the
hydraulic motor/s. Thus at higher speeds, the hydraulic demands of the hydraulic motor/s
will be higher and less fluid will be bypassed back to the reservoir. Similarly more fluid
will be bypassed to the reservoir at lower speeds. The bypass means suitably comprises a
pressure sensing valve. Typically the pump comprises a load-sensing pump or is in a
load-sensing circuit such that flow to the hydraulic motor/s from the pump is varied in
accordance with the flow and pressure demands of the hydraulic motor/s.

Preferably the drivable wheels may be selectively connected to or disconnected
from the hydraulic drive motor/s. Preferably the drivable wheels include free wheeling
hubs provided with actuating means such as solenoid actuators which enables the wheel
to be selectively connected to or disconnected from the hydraulic drive motor.

Preferably the hydraulic drive motor comprises a single hydraulic drive motor
connected to the drivable wheels through a differential. Preferably the differential is a
limited slip differential. Preferably the free wheeling hubs of the drivable wheels are
mounted on shafts which are connected to the differential. Preferably the shafts are
connected to the differential through universal joints. Preferably the shafts comprise

stub shafts and half-shafts are provided between each stub shaft and the differential.
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Respective universal joints may be provided at opposite ends of half-shafts to connect the
half- shafts to the differential and stub shafts respectively.

The hydraulic pump and drive engine may be mounted on the chassis of the trailer
or may be mounted on a towing vehicle with respective hydraulic lines interconnecting
the hydraulic motor and pump. The hydraulic fluid reservoir may be mounted on the
trailer or on the towing vehicle.

In another aspect, the present invention provides a drive system for a trailer
having a pair of drivable wheels, said drive system including an hydraulic drive motor
adapted to be coupled to said drivable wheels, an hydraulic pump for supplying hydraulic
fluid to said hydraulic drive motor and a drive engine for driving said hydraulic pump and
wherein fluid is supplied from said pump to said hydraulic motor in use to maintain said
trailer operating at different road speeds substantially the same as the different road
speeds respectively of a towing vehicle.

Suitably the drivable wheels include free wheeling hubs and means are provided
to selectively engage or disengage the hubs.

Preferably control means are provided to enable the range of road speeds at which
fluid is supplied to the hydraulic motor from the pump to be selectively varied. The
control means may also selectively control the operation of the drive engine including the
starting thereof. Preferably the control means are adapted to control the free wheeling
hubs. Preferably the control means are operable to disengage the hubs when the road
speed exceeds a predetermined speed. Preferably the control means is operable to engage
the hubs upon starting of the drive engine.

The control means may comprise programmable control means or other computer
operated or associated control means.

In yet another aspect, the present invention provides in combination, a towing
vehicle and a trailer coupled to said towing vehicle, said trailer having at least one pair of
drivable wheels, an hydraulic drive motor coupled to said drivable wheels, an hydraulic
pump for supplying hydraulic fluid to said hydraulic drive motor and a drive engine for
driving said hydraulic pump and wherein fluid is supplied from said pump to said
hydraulic motor in use to drive said drivable wheels to maintain said trailer operating at
road speeds substantially the same as the respective road speeds of the towing vehicle.

In yet a further aspect, the present invention provides a method of operating a
motorized trailer coupled to a towing vehicle, said trailer having at least one pair of

drivable wheels, said method including the step of driving said drivable wheels to
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maintain said trailer operating at road speeds substantially the same as the road speeds of
the towing vehicle.

Preferably the drivable wheels are adapted to be driven by a hydraulic motor and
fluid is supplied in use to the hydraulic motor to vary the drive applied to the drivable
wheels by the hydraulic motor.

Preferably the hydraulic motor is supplied with fluid from a load sensing
hydraulic pump driven by an engine and wherein the‘ method includes the step of
operating the engine at a substantially constant rate or RPM.

Brief Description of the Drawings

In order that the invention may be more readily understood and put into practical
effect, reference will now be made to the accompanying drawings which illustrate a
preferred embodiment of the invention and wherein :-

Fig. 1 illustrates in partly cutaway view the chassis of a motorised trailer
according to an embodiment of the present invention;

Fig. 2 is a schematic diagram of the control system for the motorised trailer; and

Fig. 3 illustrates schematically mobile accommodation unit incorporation the
trailer of Fig. 1 and coupled to a towing vehicle.

Detailed Description of the Preferred Embodiment

Referring to the drawings and firstly to Fig. 1, there is illustrated the chassis 10 of
a motorised trailer according to the present invention. The chassis 10 may comprise for
example the chassis of a caravan or camper trailer, a boat trailer, a water tank trailer, a
box like trailer or any other trailed vehicle for use in domestic, commercial or military
applications. The chassis 10 is provided with a towing coupling 11 at its leading end to
enable it to be coupled to a towing vehicle in a conventional manner. The chassis 10 is
formed as is conventional of steel RHS frame members including opposite elongated side
frame members 12 and cross frame members 13 extending between the side frame
members 12 typically being connected thereto by welding. The chassis 10 however may
be in any configuration other than in the configuration illustrated in Fig. 1.

Supporting the chassis 10 for movement over a ground surface are a pair of
drivable tyred wheels 14 arranged at opposite sides of the chassis 10 and which in the
embodiment illustrated provide the sole rolling support to the chassis 10. The wheels 14
include free wheeling hubs 15 mounted to respective stub shafts 16. Each stub shaft 16 is
supported rotatably in bearings in a bearing housing 17, each being mounted or secured to

respective torsions arms 18 provided at opposite ends of, and fixed to, a torsion bar 19
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located in and extending longitudinally of an elongated hollow housing 20. The housing
20 is mounted fixedly to the chassis 10 and extends transversely thereof substantially
parallel to the chassis members 13.

The free wheeling hubs 15 may be engaged or disengaged with their associated
stub shafts 16 for rotation therewith and for this purpose, each hub 15 is an electrically
actuated hub 15 of a known type for example an electrically actuated hub which enables a
hub 15 to be selectively engaged with, or disengaged from its associated stub shaft 16 by
an electrical actuator such as a solenoid actuator and from a location remote from the hub
15 by applying a suitably voltage or control signal to the actuator.

Mounted centrally to one of the cross arms 13 of the chassis 10 and in substantial
transverse alignment with the wheels 14 is a differential gearbox unit 21 which in this
embodiment is a limited slip differential unit and respective half shafts 22 connect the
opposite output shafts 23 of the differential unit 21 to the respective stub shafts 16 via
inner and outer universal joints 24 and 25 between the shafts 23 of the differential unit 21
and stub shafts 16 respectively.

Drive is capable of being transmitted to the drivable wheels 14 from an hydraulic
drive motor 26 connected or coupled to the input shaft 27 of the differential unit 21.
Hydraulic fluid is supplied to the drive motor 26 from an hydraulic pump 28 connected to
an hydraulic fluid reservoir or tank 29 supported on the chassis 10, the pump 28 being
coupled to an internal combustion engine 30. The engine 30 and associated hydraulic
pump 28 are mounted on the chassis 10 on a transverse support frame member 31 of the
chassis 10 which is located below the upper surface of the chassis 10 so that the engine
30 and associated pump 28 are in effect recessed into the chassis 10 do not interfere to a
significant extent with any accommodation or cartage unit mounted on or constructed
with the chassis 10. The engine 30 however may project to some extent above the upper
level of the chassis 10. The engine 30, pump 28 and reservoir 29 alternatively may be
mounted on a towing vehicle to which the chassis 10 is to be coupled.

Flexible hydraulic hoses indicated generally at 32 interconnect the pump 28,
motor 26 and reservoir 29 such that hydraulic oil can be supplied from the pump 28 to the
motor 26 via the fluid line 33 and be re-circulated from the motor 26 back to the reservoir
29 via the fluid line 34. Fluid supply from the reservoir 29 to the pump 28 is provided
through fluid line 35. A further fluid return line 36 is connected between the pump 28

and reservoir 29,
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The pump 28 comprises a load-sensing pump or is in load-sensing hydraulic
circuit including a pressure sensing valve 37 to supply fluid to the motor 26 in
accordance with the flow and pressure requirements of the motor 26. The pump 28 will
only supply fluid to the hydraulic motor 26 when the wheels 14 are rotating. Thus with
the wheels 14 rotating with the hubs 15 engaged, the motor 26 will be driven back
through the differential 21 resulting in a pressure change in the fluid supply line 33 from
the pump 28 to the motor 26. This pressure change will be sensed by the valve 37 which
causes increased fluid to be supplied to the motor 26 to drive the wheels 14.

The internal combustion engine 30 which drives the pump 28 is controlled or set
by adjustment of its throttle to operate at a substantially constant rate or RPM at its
output shaft typically 2000 RPM to 3000RPM to handle the hydraulic demand of the
hydraulic motor 26 for the range of speeds at which assistance is required to be provided
by the trailer to the towing vehicle. Additionally the engine 30 is an electric start engine
so that it can be started and operated remotely.

The operation of the motorised trailer as described above is controlled by a
controller 38 (see Fig. 2) which is normally positioned within a towing vehicle. The
controller 38 is connected to the engine 30 for starting of the engine and controlling the
speed thereof. The controller 38 is further connected to the electrically actuated hubs 15
to control the engagement and disengagement of the hubs 17 with the stub axles 16. The
controller 38 is further connected to the pump 28 to monitor the operation of the pump 28
and set parameters for the supply of fluid from the pump 28 to the motor 26. The
controller 33 further includes a start switch 39 for starting the engine 30 and an adjustable
control knob 40 which enables the operator to determine the range of road speed of the
towing and towed vehicle at which the drive is transmitted to the wheels 14 to provide
assistance to the towing vehicle. For this purpose, the controller 38 is also connected to
the towing vehicle speedometer to enable the speed of operation of the towing vehicle to
be sensed.

In use, an accommodation trailer 41 such as a caravan type trailer incorporating a
motorised trailer chassis 10 as described above is coupled via towing coupling 11 to a
towing hitch 42 on a towing vehicle 43. The controller 38 is located in the cab of the
vehicle 43 and the operator or driver of the towing vehicle by depression or actuation of
the start switch 39 starts the engine 30 so as to drive the pump 28. At the same time,
depression or actuation of the start switch 39 will also activate the electrically actuated

hubs 15 such that they become connected positively to the stub shafts 16 to enable the
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wheels 14 to be driven. Before the towing vehicle commences movement, fluid pumped
by the pump 28 from the reservoir 29 is directed back to the reservoir 29 through the line
36 under the control of the pressure sensitive valve 37.

When the towing vehicle 43 commences its forward movement, the wheels 14
will commence rotation and this movement will be sensed by the change in pressure in
the hydraulic supply line 33 from the pump 28 to the motor 26 as sensed by the pressure
sensing valve 37. This will cause hydraulic fluid to be supplied from the pump 28 to the
motor 26 and therefore drive to be transmitted from the motor 26 through the differential
unit 21 via the half shafts 22, stub shafts 16 and hubs 15 to the wheels 14. As the wheels
14 are now driven, the towing vehicle 43 will be assisted in its forward movement.

Any change of speed in the towing vehicle 43 and thus the trailer 41 will be
sensed by a change in pressure in the hydraulic system by the valve 37 and will result in
the pump 28 either supplying more or less hydraulic fluid to the hydraulic motor 26.
Thus if the speed of the towing vehicle 43 increases, the pump 28 will automatically
compensate to supply further fluid to the motor 26 to maintain the wheels 14 rotating at a
rotational speed to drive the trailer 41 at the same road speed as the towing vehicle 43.
Similarly if the road speed of the towing vehicle 43 reduces, fluid from the pump 28 is
bypassed to the reservoir 29 so that less fluid is supplied to the motor 26 and the
rotational speed of the wheels 14 is reduced.

The controller 38 can be set so that fluid is continued to be supplied from the
pump 28 to the motor 26 until the towing vehicle 43 reaches a predetermined speed such
as 80Km/hr. When the towing vehicle 43 exceeds that speed as sensed by the controller
38, the controller 38 will deactivate the hub actuators so that the hubs 15 are decoupled
from their stub shafts 16. The hubs 15 and associated wheels 14 can then freewheel so
as not to impede the towing vehicle 43 at higher speeds. The operator however through
the adjustable control knob 40 of the controller 38 can determine the range of road speeds
through which drive is transmitted to the wheels 14 of the towed vehicle 41 to provide
assistance to the towing vehicle 43.

The controller 38 will also sense when the pump 28 ceases supplying fluid to the
motor 26 if the internal combustion engine 30 stops operating due for example to a lack
of fuel. The controller 38 in this situation will deactivate the actuators of the free
wheeling hubs 15 to disconnect the freewheeling hubs 15 from the shafts 16 so that the
motor 26 is not driven by the wheels 14 which may cause damage to the pump 28 and/or

hydraulic components.
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The controller 38 suitably comprises a programmable computer type controller
however it will be appreciated that various different control arrangements may be
provided for controlling the drive of the wheels 14 of the trailer 41. Further whilst the
chassis 10 has been described as being supported by a pair of wheels 14, it may include
tandem wheels or any other wheel configuration. The trailer 41 also may comprise any
form of trailed vehicle as referred to above.

As referred to above and as shown in Fig. 3, the engine 30 and associated pump
28 may be recessed into the chassis 10 for example by being supported on the lower
support frame member 31 so as not to project significantly into the accommodation area
of the trailer 41. Alternatively, the engine 30 and pump 28 may be located elsewhere on
the chassis 10 of the trailer 41. The engine 30 and pump 28 may also be carried in the
towing vehicle 43 (as shown in dotted outline) with the hydraulic lines 32 (also shown in
dotted outline) extending from the pump 28 into the trailer 41 for connection to the
hydraulic drive motor 26.

The pump 28 may be controlled by any known load sensing hydraulic circuit to
provide variable output to the hydraulic motor 26 and for this purpose, the pump 28 may
comprise a variable displacement pump, variable volume pump or any other form of
pump.

The terms “comprising” or “comprises” as used throughout the specification and
claims are taken to specify the presence of the stated features, integers and components
referred to but not preclude the presence or addition of one or more other feature/s,
integer/s, component/s or group thereof.

Whilst the above has been given by way of illustrative embodiment of the
invention, all such variations and modifications thereto as would be apparent to persons
skilled in the art are deemed to fall within the broad scope and ambit of the invention as

defined in the appended claims.
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CLAIMS

1. A motorised trailer comprising a chassis, said chassis being supported by at least
one pair of drivable wheels, at least one hydraulic drive motor coupled to said drivable
wheels, an hydraulic pump for supplying hydraulic fluid to said hydraulic drive motor/s
and a drive engine for driving said hydraulic pump and wherein fluid is supplied from
said pump to said hydraulic motor/s in use to drive said drivable wheels at a road speeds

corresponding to the road speeds of a towing vehicle.

2. A trailer as claimed in claim 1 wherein said drive engine comprises an internal
combustion engine and wherein in use, said engine is operated to provide a substantially
constant output to drive the hydraulic pump at a substantially constant rate and wherein
the supply of fluid from the pump to the hydraulic motor is varied to drive the drivable
wheels at a rotational speed to maintain the trailer operating at substantially the same

road speed as the towing vehicle.

3. A trailer as claimed in claim 2 wherein said pump is connected to a hydraulic
reservoir and wherein means are provided to bypass hydraulic fluid back to the reservoir

in accordance with the fluid demands of the hydraulic motor.

4. A trailer as claimed in claim 3 wherein said bypass means comprises a pressure

sensing valve.

5. A trailer as claimed in any one of claims 1 to 4 wherein said drivable wheels are
adapted to be selectively connected to or disconnected from the hydraulic drive motor/s.

6. A trailer as claimed in claim 5 wherein said drivable wheels include freewheeling
hubs provided with actuating means which enables the wheel to be selectively connected

to or disconnected from the hydraulic drive motor/s.

7. A trailer as claimed in claim 5 or claim 6 wherein said hydraulic motor comprises

an hydraulic motor connected to the drivable wheels through a differential.

8. A trailer as claimed in claim 7 wherein said freewheeling hubs of the drivable

wheels are mounted on shafts which are connected to the differential through universal
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joints,

9. A trailer as claimed in claim & wherein said shafts comprise stub shafts and half-
shafis are provided between each stub shaft and the differential.

10. - A trailer as claimed in claim 9 wherein respecﬁve sa.id universal joints are.
provided at opposite ends of said half-shafts to connect the half- shafis to the differential
and stub shafts respectively.

11. A trailer as claimed in any one of claims 1 to 10 wherein said hydraulic pump and
drive engine are mounted on said chassis of the trailer or said towing vehicle with
respective hydraulic lines interconnecting the hydraulic motor/s and pump.

12. A drive system for a trailer having a pair of drivable wheels, said drive system
including an hydraulic drive motor adapted W be coupled to said drivable wheels, an

- hydraulic pump for supplying hydraulic fluid to said hydraulic drive motor and a drive

engine for driving said hydraulic pump and wherein fluid is supplied from said pump to
said hydraulic motor in use to maintain said trailer operating at different road speeds

' substantially the same as the different road speeds respectively of a towing vehicle.
20 | |

13. A drive system as claimed in claim 12 wherein said drivable wheels include
freewheeling hubs and means are provided to selectively engage or disengage the hubs.

14. A drive system as claimed in claim 12 or claim 13 and including control means to -
enable the range of road speeds at wlnch fluid is supplied to the byclxaulxc motor from the

pump to be selectwely varied.

15. A drive system as claimed in claim 14 wherein said control means is adapted to

control the operation of the drive engine including the starting thereof.

16. A drive system as claimed in claim 15 wherein said the control means are
operable to disengage the hubs when the road speed exceeds a predetermmed speed and
engage the hubs upon startmg of the drive engine.

RECTIFIED SHEET (RULE 91) RO/AU
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17. A mwing vehicle and a trailer coupled to said towing vehicle, said trailer having

at least one pair of drivable Wheels, an hydraulic drive motor coupled to said drivable -

- wheels, an hydraulic pump for supplying hydraulic ﬂﬁid to said hydrau!ic drive motor .
-and a drive engine for driving said hydraulic pump and wherein fluid is supplied from

said pump to said hydraulic motor in use to drive said drivable wheels to maintain said
trailer operating at road speeds substantially the same as the respective road speeds of the
towing vehicle. : ‘

18. A method of operating a motorized trailer coupled to a towing {rehicle, said trailer -
having at least one pair of drivable wheels, said method including the step of driving said
drivable wheels to maintain said trailer operating at road speeds substantially the same as

the road speeds of the towing vehiclc.

19. A method as claimed in claim 18 wherein said drivable wheels are adapted to -be
driven by a hydraulic motor and wherein fluid is supplied in use to said hydraulic motor
to vary the drive applied to the drivable wheels by said hydraulic motor. ‘

20. A method as claimed in claim 21 wherein said hydraulic motor is supplied with »'

fluid from an hydraulic pump driven by an engine and wherein said method includes the

step of operating said engine at a substantially constant rate or RPM.

RECTIFIED SHEET (RULE 91) RO/AU
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