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A VEHICLE LIFT DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to a vehicle lift device for a recovery vehicle. The

present invention also relates to a vehicle, a vehicle lift apparatus for a recovery vehicle,

a control mechanism and method of operating a vehicle lift device for a recovery

vehicle.

BACKGROUND OF THE INVENTION

[0002] A recovery vehicle, also known as a tow truck, towing vehicle or breakdown

vehicle, is a vehicle which is operable to recover or move another vehicle. Such a

vehicle to be recovered or moved may be a disabled or otherwise indisposed vehicle.

[0003] Different types of recovery vehicles are known. One type of recovery vehicle

involves using a winch to load a vehicle to be recovered onto the rear end of the vehicle.

However, with such an arrangement it is necessary for the recovery vehicle to be

suitably sized to counter the pivoting force resulting from the load of the recovered

vehicle.

[0004] A different type of recovery vehicle uses a pivoting boom arrangement. In such

an arrangement, a lift boom is mounted on the recovery vehicle about one end of the lift

boom. The lift boom comprises a first arm portion pivoted about a first end on the

vehicle chassis. The first arm portion protrudes from a side, typically a rear side, of the

recovery vehicle. A second arm portion extends downwardly from a second end of the

first arm portion. A support boom extends from a free end of the second arm. The

support boom is arranged to mount to and support the vehicle to be recovered.

Typically, the support boom mounts to and supports the front or rear wheels of the

vehicle to be recovered. An actuator is provided to act on the lift boom to cause the lift

boom to rotate and cause the lift boom and the support boom to move upwardly, and so

lift an end of the vehicle to be recovered clear of the ground. As the support boom is

moved upwardly the recovered vehicle pivots about the ground and the support boom.

[0005] In some arrangements, the support boom is manoeuvrable relative to the lift

boom to aid positioning of the support boom relative to the vehicle to be recovered prior



to supporting the vehicle. With such an arrangement, a pivot actuator is used to cause

the support boom to pivot relative to the lift boom. Once in position, relative movement

of the support boom and the lift boom is prevented upon lifting of the vehicle to be

recovered.

[0006] A problem with this type of recovery vehicle is that the load of the vehicle that

is able to be recovered is restricted as the pivot point between the recovery vehicle and

the recovered vehicle is substantially spaced from the recovery vehicle. As such, the

recovery vehicle is inclined to tip over.

[0007] A further type of recovery vehicle is disclosed in WO97/18104. This recovery

vehicle includes a lift boom pivotably mounted on the chassis of the recovery vehicle

and a support boom pivotably mounted to the lift boom. With this type of recovery

vehicle the support boom is mounted to the vehicle to be recovered to form a continuous

rigid assembly with the vehicle to be recovered. That is, the support boom is fixedly

mounted to the vehicle to be recovered such that no relative movement is allowed

between the support boom and the vehicle lift device.

[0008] A problem with the recovery vehicle in WO97/18104 is that it can be difficult

to rigidly mount the vehicle to be recovered to the support boom. As such, complicated

fixtures are required, and bespoke support booms or fixtures may be required for

different vehicles. As such, use of this type of recovery vehicle would be time

consuming and restrictive on the type of vehicle that may be recovered.

SUMMARY OF THE INVENTION

[0009] According to an aspect of the invention, there is provided a vehicle lift device

for a recovery vehicle comprising a lift boom configured to be pivotably connected to

the recovery vehicle, a support boom on the lift boom configured to support a vehicle

to be recovered, the vehicle lift device being operable in a first operating configuration

and a second operating configuration, in which, in the first operating configuration, the

support boom is restricted from rotating about the lift boom, and the support boom is

configured to pivotably couple with a chassis of the vehicle to be recovered about a

coupled pivot axis, and in the second operating configuration, the support boom is freely

pivotable about the lift boom and the support boom is configured to be restrictively



coupled with the chassis of the vehicle to be recovered to restrict pivoting of the chassis

about the coupled pivot axis in at least one direction.

[0010] With the above arrangement, it is possible to use the same apparatus to

selectively recover a vehicle using either a relatively straightforward coupling means,

or change to an alternative configuration and increase the load of vehicle that the

recovery vehicle is capable of recovering.

[001 1] By changing the position of the pivot point between the lift boom and the chassis

of the vehicle to be recovered it is possible to adjust the lift force available through the

action of the lift boom, and to simultaneously adjust the lift force required to support

the vehicle to be recovered in a lifted position.

[0012] The vehicle lift device may comprise a support boom pivot joint about which

the support boom is configured to pivot relative to the lift boom.

[0013] The vehicle lift device may comprise a control mechanism configured to act in

a first condition in which the support boom is restricted from rotating about the support

boom pivot joint, and a second condition in which the support boom is free to rotate

about the support boom pivot joint.

[0014] As such, it is possible to straightforwardly change the vehicle lift device between

the different operating configurations.

[0015] The vehicle lift device may comprise an adjustment actuator extending from the

lift boom and configured to act on the support boom to control movement of the support

boom relative to the lift boom.

[0016] As such, it is possible to adjust the relative positions of the lift boom and the

support boom in certain circumstances.

[0017] The adjustment actuator may be configured to act on the support boom about an

adjustment pivot joint, wherein, in the first condition, the pivot axis of the adjustment

pivot joint is spaced from the pivot axis of the support boom pivot joint, and, in the

second condition, the pivot axis of the adjustment pivot joint is coaxial with the pivot

axis of the support boom pivot joint.



[0018] With this arrangement, it is possible to easily provide a configuration in which

the support boom is able to freely rotate with the lift boom. This also helps to remove

any need to disconnect the adjustment actuator.

[0019] The vehicle lift device may comprise a control member on the support boom, in

which the adjustment pivot joint is on the control member and the control member is

movable to move the pivot axis of the adjustment pivot joint.

[0020] The control member may be pivotably mounted on the support boom.

[0021] As such the control member may be easily manipulated.

[0022] The control member may comprise an urging face which is locatable against a

surface of the support boom to act on the support boom to restrict rotation of the support

boom about the support boom pivot axis.

[0023] The vehicle lift device may comprise a control actuator configured to move the

control member.

[0024] Therefore, it is possible for the control member to be moved without manual

interaction.

[0025] The control actuator may extend between the support boom and the control

member.

[0026] The vehicle lift device may comprise a coupler configured to couple the support

boom to the chassis of the vehicle to be recovered.

[0027] In the first operating configuration, the coupler may be configured to be

pivotably coupled with the chassis to allow pivoting of the chassis about the coupled

pivot axis, and, in the second operating configuration, the coupler may be configured to

restrictively couple with the chassis to restrict pivoting of the chassis about the pivot

axis in the at least one direction.

[0028] As such, this arrangement helps to simplify the process of changing between

different operating configurations.



[0029] The coupler may comprise a pivoting attachment configured to pivotably couple

the support boom to the chassis of the vehicle to be recovered about the coupled pivot

axis.

[0030] The pivoting attachment may comprise a coupling pin configured to couple to

an attachment point on the chassis.

[003 1] The pivoting attachment may be configured to support the wheel of the vehicle

to be recovered, such that the support boom is pivotably coupled with the chassis of the

vehicle to be recovered about an axle of the vehicle to be recovered acting as the coupled

pivot axis.

[0032] The coupler may comprise a fixed attachment member configured to restrict

rotation of the chassis of the vehicle to be recovered relative to the support boom about

the coupled pivot axis in the at least one direction.

[0033] As such, the coupler may be easily coupled to the chassis of the vehicle in a

restricted rotation condition.

[0034] The fixed attachment member may extend between the support boom and the

chassis, the fixed attachment member being spaced from the pivoting attachment.

[0035] The fixed attachment member may comprise a rod or a strap configured to

couple to an attachment member on the chassis.

[0036] With this arrangement, the fixed attachment member may easily act in a

tensioned arrangement to restrict rotation. In another arrangement, the fixed attachment

member may act in a compression arrangement to restrict rotation

[0037] The coupler may be at a free end of the support boom.

[0038] The coupler may comprise a removable mount.

[0039] The vehicle lift device may comprise a lift actuator configured to act on the lift

boom to move the lift boom.

[0040] The vehicle lift device may comprise a connector acting as a lift boom pivot

joint.



[0041] According to a further aspect of the present invention, there is provided a towing

vehicle comprising a vehicle lift device as described above.

[0042] According to a further aspect of the present invention, there is provided a vehicle

lift apparatus for a recovery vehicle comprising a lift boom pivotably mountable on a

recovery vehicle, a support boom pivotably mounted to the lift boom about a support

boom pivot axis, the support boom being configured to support a vehicle to be

recovered, an adjustment actuator between the support boom and the lift boom

configured to act on the support boom to rotate the support boom about the lift boom,

the adjustment actuator being configured to act on the support boom about an

adjustment pivot joint, the adjustment pivot joint being movable between a first

condition in which a pivot axis of the adjustment pivot joint is spaced from the support

boom pivot axis and a second condition in which the pivot axis of the adjustment pivot

joint is coaxial with the support boom pivot axis.

[0043] According to a further aspect of the present invention, there is provided a control

mechanism for a vehicle lift device for controlling rotation of a support boom relative

to a lift boom about a support boom pivot axis, the control mechanism comprising a

control member configured to act on the support boom, the control member having an

adjustment pivot joint configured to mount an adjustment actuator extending from the

lift boom for controlling movement of the support boom relative to the lift boom, the

control member being configured to be movably mounted to the support boom to

selectively move a pivot axis of the adjustment pivot joint between a first condition in

which the pivot axis of the adjustment pivot joint is spaced from the pivot axis of the

support boom pivot joint, and a second condition in which the pivot axis of the

adjustment pivot joint is coaxial with the pivot axis of the support boom pivot joint.

[0044] The control mechanism may comprise a control actuator configured to move the

control member between the first condition and the second condition.

[0045] According to a further aspect of the present invention, there is provided a method

of operating a vehicle lift device for a recovery vehicle, the lift device comprising a lift

boom configured to be pivotably connected to the recovery vehicle, a support boom on

the lift boom configured to support a vehicle to be recovered, the method comprising



changing the vehicle lift device between a first operating configuration and a second

operating configuration, in which in the first operating configuration, the support boom

is restricted from rotating about the lift boom, and the support boom is configured to

pivotably couple with a chassis of the vehicle to be recovered about a coupled pivot

axis, and in the second operating configuration, the support boom is freely pivotable

about the lift boom and the support boom is configured to be restrictively coupled with

the chassis of the vehicle to be recovered to restrict pivoting of the chassis about the

coupled pivot axis in at least one direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] Embodiments of the invention will now be described with reference to the

accompanying drawings, in which:

[0047] Figure 1 is a schematic side view of a recovery vehicle with a vehicle lift device

in a first operating configuration coupled to a vehicle to be recovered with the vehicle

to be recovered in a grounded state;

[0048] Figure 2 is a schematic side view of the recovery vehicle with the vehicle lift

device shown in Figure 1 in a second operating configuration coupled to a vehicle to be

recovered with the vehicle to be recovered in a grounded state;

[0049] Figure 3 is a schematic side view of the recovery vehicle with the vehicle lift

device shown in Figure 1 in the first operating configuration coupled to a vehicle to be

recovered with the vehicle to be recovered in a lifted state;

[0050] Figure 4 is a schematic side view of the recovery vehicle with the vehicle lift

device shown in Figure 1 in the second operating configuration coupled to a vehicle to

be recovered with the vehicle to be recovered in a lifted state;

[0051] Figure 5 is a schematic view of part of the vehicle lift device shown in Figures

2 to 4 showing part of a lift boom and part of a support boom and a control mechanism

for selectively restricting relative movement of the lift boom and support boom, with

the control mechanism in a selectively restricted condition;

[0052] Figure 6 is a schematic view of part of the vehicle lift device shown in Figures

2 to 4 showing part of a lift boom and part of a support boom and a control mechanism



for selectively restricting relative movement of the lift boom and support boom, with

the control mechanism moving between its second condition and its selectively

restricted condition; and

[0053] Figure 7 is a schematic view of part of the vehicle lift device shown in Figures

2 to 4 showing part of a lift boom and part of a support boom and a control mechanism

for selectively restricting relative movement of the lift boom and support boom, with

the control mechanism its second condition.

DETAILED DESCRIPTION OF EMBODFMENT(S)

[0054] Referring to Figures 1 and 2, a view of a recovery vehicle 10 is shown together

with a vehicle to be recovered 20. The recovery vehicle 10 has a rear end 11 . The

recovery vehicle 10 has a vehicle lift device 30. The vehicle lift device 30 is on the rear

end 11 of the recovery vehicle 10. The vehicle lift device 30 is coupled with the vehicle

to be recovered 20. As shown herein, the vehicle lift device 30 is coupled to a front end

2 1 of the vehicle to be recovered 20. However, it will be understood that the vehicle lift

device 30 may be coupled to any end of the vehicle, for example, a rear end 22 of the

vehicle to be recovered 20. The vehicle lift device 30 is on a recovery vehicle chassis

12. The chassis 12 is supported on the ground by wheels 13. The vehicle lift device 30

may be mounted on a base 14 which is mountable to a recovery vehicle.

[0055] The vehicle to be recovered 20 has a chassis 23. The chassis 23 is supported on

the ground by front wheels 24 and rear wheels 25. The load of the vehicle is distributed

between the wheels 24, 25.

[0056] The vehicle lift device 30 is pivotable mounted on the recovery vehicle 10. The

vehicle lift device 30 has a connector 3 1 mounting the vehicle lift device 30 to the

recovery vehicle chassis 12.

[0057] The vehicle lift device 30 comprises a lift boom 32 and a support boom 33. The

lift boom 32 is an L-shaped elongate arm. The support boom 33 is an elongate arm. The

shape of each of the lift boom 32 and the support boom 33 may differ. The support

boom 33 is mounted to the lift boom 32.



[0058] The lift boom 32 is pivotably mounted at one end to the recovery vehicle chassis

12. The lift boom 32 is mounted is pivotably mounted by the connector 31 at a forward

end 36. The connector 31forms a lift boom pivot joint 37. The connector 31 is integrally

formed with the recovery vehicle chassis 12. The lift boom pivot axis defined by the lift

boom pivot joint 37 extends horizontally.

[0059] As described herein, the term "horizontal" refers to a direction, plane or axis,

extending parallel to a plane of a surface on which the recovery vehicle 10 is typically

stood in a stationary position.

[0060] The lift boom 32 extends rearwardly from the connector 31. The support boom

33 extends from a rearward end 38 of the lift boom 32. The vehicle to be recovered 20

is supported by the support boom 33. That is, at least part of the vehicle to be recovered

20 is able to be moved away from, or lifted, from the ground on which the vehicle to be

recovered is disposed when the support boom 33 acts on the vehicle to be recovered 20

in a direction away from the ground.

[0061] In the present description, the term 'front' refers to components toward the front

of the vehicle and the term 'rear' refers to components towards the rear of the vehicle.

The terms 'forward' and 'rearward' shall be construed accordingly. The position of

features may be construed relative to other components, for example a forward

component may be disposed on a forward side of another component, but towards the

rear of the vehicle. Similarly, the terms 'upper' and 'lower' refer to the position of

components relative to a surface ('the ground') on which a vehicle is disposed in normal

operation. As such, the terms 'upwardly' and 'downwardly' should be construed

accordingly.



[0062] A lift actuator 40 acts on the lift boom 32 to cause movement of the lift boom

32. The lift actuator 40 in the present arrangement is a hydraulic ram. Other actuating

means, such as a pneumatic ram may be used. The lift actuator 40 extends between the

recovery vehicle chassis 12 and the lift boom 32. The lift actuator 40 is pivotably

mounted to the lift boom 32 at a lift actuator pivot joint 41. Action of the lift actuator

40 causes the lift boom 32 to rotate about the lift boom pivot joint 37. As the lift boom

32 rotates, the rearward end 38 of the lift boom 32 is caused to move upwardly or

downwardly with respect to the ground.

[0063] The lift boom 32 comprises a first arm portion 34 and a second arm portion 35.

The first arm portion 34 is an elongate member. The second arm portion 35 is an

elongate member and extends from the first arm portion 34. The first arm portion 34 is

pivotably mounted at the first end 36 to the recovery vehicle chassis 12. The second

arm portion 35 extends substantially transverse from the first arm portion 34. The

second arm portion 35 extends downwardly from the first arm portion 34. The support

boom 33 is mounted on the second arm portion 35.

[0064] The support boom 33 is pivotably mounted to the lift boom 32 by a support

boom pivot joint 42. The support boom pivot joint 42 defines a pivot axis about which

the support boom 33 is rotatable relative to the lift boom 32. The support boom pivot

joint 42 is at the rearward end 38 of the lift boom 32. Referring to Figures 5 to 7, pivoting

of the support boom 33 and the lift boom 32 with respect to each other is dependent on

a control mechanism 60 and an adjustment actuator 61.

[0065] The support boom pivot joint 42 is at a first end of the support boom 33. The

vehicle to be recovered 20 is supported at a second end 44, or free end, of the support

boom 33. The support boom 33 comprises a coupler 50 at the second end 44. The

coupler 50 is configured to couple with the vehicle to be recovered 20. The coupler 50

is not limited to coupling to a specific vehicle type and may be coupled to a vehicle to

be recovered at a plurality of attachment points, dependent on the type of vehicle.



[0066] The coupler 50 comprises a removable mount 51. The coupler 50 is therefore

removably mountable to the second end 44 of the support boom 33. The removable

mount 5 1 in embodiments is integrally formed with the support boom 33. As such, the

removable mount 5 1 and support boom 33 may be formed as one single component.

[0067] Referring to Figure 2, the coupler 50 comprises a pivoting attachment 52 and a

fixed attachment 53. In Figure 1, the fixed attachment 53 is absent as it is not used in

the operating configuration shown therein. The pivoting attachment 52 is configured to

couple the support boom 33 to a chassis 23 of the vehicle to be recovered 20 in a

pivoting coupling. That is, the chassis 23 of the vehicle to be recovered 20 is capable of

rotating about the support boom 33. The fixed attachment 53 is configured to couple

the support boom 33 to the vehicle to be recovered 20 in a restrictive coupling. That is,

the chassis 23 of the vehicle to be recovered 20 is restricted from rotating about the

support boom 33.

[0068] The pivoting attachment 52 in the present embodiment provides for pivoting of

the chassis 23 of the vehicle to be recovered 20 about the support boom 33. The pivoting

attachment 52 couples to an attachment point 54 on the chassis 23 of the vehicle to be

recovered 20. The attachment point 54 on the chassis 23 of the vehicle to be recovered

may be an attachment hook, strut or other component on the chassis 23 of the vehicle

to be recovered. The pivoting attachment 52 forms a pivoting coupling with the

attachment point. For example, in the present embodiment the pivoting attachment 52

includes a pin which locates in a hook acting as the attachment point 54.



[0069] As described above, the pivoting attachment 52 pivotably couples to the chassis

23 of the vehicle to be recovered 20. As such, a coupled pivot axis between the support

boom 33 and the chassis 23 of the vehicle to be recovered 20 is formed by the pivoting

attachment 52. In an alternative embodiment, the pivoting attachment 52 couples to the

front wheels 24 of the vehicle to be recovered 20. Alternatively, the pivoting attachment

couples to the rear wheels 25 of the vehicle to be recovered 20. The pivoting attachment

may take the form of one or more wheel cradles (not shown). In such embodiments, the

coupled pivot axis between the support boom 33 and the chassis 23 of the vehicle to be

recovered 20 is formed by the axle of the wheels 24, 25 of the vehicle to be recovered

20, such that the coupled pivot axis extends along the axle.

[0070] The term "coupled pivot axis" is used herein to refer to an axis of rotation

between the support boom 33 and the chassis 23 of the vehicle to be recovered 20. The

location of the coupled pivot axis may vary. For example, the axis of rotation of the

coupled pivot axis may be formed at the attachment point of the coupler 50 with the

chassis 23. The coupled pivot axis may be formed by a pivot joint formed between two

components of the coupler. In another embodiment, the coupled pivot axis is formed by

the axle of a set of wheels on the vehicle 20 to be recovered itself. In such an

embodiment, the support boom may fixedly couple to the wheels of the vehicle, but the

chassis of the vehicle to be recovered is free to pivot.

[0071] The fixed attachment 53 restrictively couples the support boom 33 to the vehicle

to be recovered 20. The fixed attachment 53 extends between the support boom 33 and

the vehicle to be recovered 20. The fixed attachment 53 is spaced from the pivoting

attachment 52 and restricts rotation about the pivoting attachment 52.



[0072] The fixed attachment 53 in the present embodiment comprises a strap 55. The

strap 55 acts in tension to prevent rotation of the chassis 23 of the vehicle to be

recovered 20 about the pivoting attachment 52. With such an arrangement, rotation is

prevented about the coupled pivot axis in one direction and so is restrictively coupled.

The term "restrictively coupled" is used herein to refer to prevention of movement in at

least one desired direction, whilst potentially providing for another direction, but may

include rigid coupling in which movement is prevented in any direction. The fixed

attachment 53 may prevent rotation of the chassis 23 of the vehicle to be recovered 20

about the pivoting attachment 52 by acting in compression. Rotation may be prevented

about the pivot axis of the pivoting attachment in one direction or both directions.

Examples of fixed attachments include rods, chains, and blocks.

[0073] When rotation of the chassis 23 of the vehicle to be recovered 20 and the support

boom 33 is to be provided, the pivoting attachment 52 is used and the fixed attachment

53 is omitted. When rotation of the chassis 23 of the vehicle to be recovered 20 and the

support boom 33 about the coupled pivot axis is to be prevented, the fixed attachment

53 is coupled between the chassis 23 of the vehicle to be recovered 20 and the support

boom 33.

[0074] In the present embodiment, pivoting is provided by the pivoting attachment 52

in the absence or detachment of the fixed attachment 53 extending between the support

boom 33 and the chassis 23 of the vehicle to be recovered 20. In an alternative

embodiment the pivoting attachment 52 and the fixed attachment 53 are interchangeable

in dependence on the type of coupling desired.

[0075] Referring to Figures 5 to 7, pivoting of the support boom 33 and the lift boom

32 with respect to each other is dependent on the control mechanism 60 and the

adjustment actuator 61.

[0076] The support boom 33 is configured to pivot relative to the lift boom 32 about

the support boom pivotjoint 42. The support boom pivotjoint 42 is at the rearward end

38 of the lift boom 32 and the first end 43 of the support boom 33. The support boom

pivotjoint 42 is on support plates 62 upstanding from an upper side 63 of the support

boom 33.



[0077] The adjustment actuator 6 1 acts on the support boom 33 to selectively cause

movement of the support boom 33. The adjustment actuator 6 1 in the present

arrangement is a hydraulic ram. Other actuating means, such as a pneumatic ram may

be used. The adjustment actuator 6 1 extends between the lift boom 32 and the support

boom 33. The adjustment actuator 6 1 is pivotably mounted to the lift boom 32. Action

of the adjustment actuator 6 1 selectively causes the support boom 33 to rotate about the

support boom pivot joint 42 when the adjustment actuator 6 1 is in the position shown

in Figure 5 . As the support boom 33 rotates, the free end 44 of the support boom 33 is

caused to move upwardly or downwardly with respect to the ground.

[0078] The adjustment actuator 6 1 acts on the support boom 33 through the control

member 64. The control member 64 is moveably mounted to a body 65 of the support

boom 33. The control member 64 is pivotably mounted to the body 65 of the support

boom 33 by a control member pivot joint 66. The control member pivot joint 66 defines

a control member pivot axis. The control member 64 has an urging face 67 which acts

on the body 65 of the support boom 33 to urge the support boom 33 to rotate about the

support boom pivot joint 42.

[0079] The adjustment actuator 6 1 is pivotably mounted to the control member 64. An

adjustment pivot joint 68 mounts the adjustment actuator 6 1 and the control member

64.

[0080] A control actuator 70 acts on the control member 64 to selectively cause

movement of the control member 64. The control actuator 70 in the present arrangement

is a hydraulic ram. Other actuating means, such as a pneumatic ram may be used. The

control actuator 70 extends between the control member 64 and the support boom 33.

The control actuator 70 is mounted to the support boom 33 by base pivot joint 71.

[0081] The control actuator 70 is mounted on the control member 64 by control pivot

joint 72. The control pivot joint 72 defines a control pivot axis. The control pivot axis

in the present embodiment is coaxial with the pivot axis of the adjustment pivot joint

68. Action of the control actuator 70 selectively causes the control member 64 to rotate

about the base pivot joint 71.



[0082] Base pivot joint 7 1 defines a base pivot axis. The radial distance between the

base pivot axis and the adjustment pivot joint 68 corresponds to the radial distance

between the base pivot axis and the support boom pivot joint 42.

[0083] It will be understood that the configuration of the control mechanism 60 may

differ. For example, the respective positioning of the control actuator 70 and the control

member 64 may vary. Although in the above described embodiments, the control

member 64 is pivotably mounted to the body 65 of the support boom 33, alternative

motions are possible. For example, in embodiments the control member is slidable

relative to the body of the support boom to move the pivot axis of the adjustment pivot

joint relative to the pivot axis of the support boom pivot joint.

[0084] The control mechanism 60 is movable between first and second conditions.

The first condition is shown in Figure 5 . In the first condition, the support boom 33 is

restricted from rotating about the support boom pivot joint 42. The adjustment actuator

6 1 acts between the lift boom 32 and the support boom 33 to restrict pivoting of the

support boom 33. The relative position of the support boom 33 relative to the lift boom

32 is fixed unless the adjustment actuator 6 1 is actively actuated. The adjustment

actuator 6 1 may be used to selectively adjust the fixed position of the support boom 33

and the lift boom 32.

[0085] The second condition is shown in Figure 7 . The control mechanism 60 is shown

moving between the first, locking, condition and the second, freely pivoting, condition

in Figure 6 . In the free pivoting position the support boom 33 is substantially free to

rotate about the support boom pivot joint 42. The adjustment pivot axis of the

adjustment pivot joint 68 is moved into a coaxial orientation with the support boom

pivot joint 42. In such a position, the adjustment actuator 6 1 is unable to act between

the lift boom 32 and the support boom 33 to restrict pivoting of the support boom 33.

The adjustment actuator 6 1 is prevented from restricting rotation of the support boom

33 relative to the lift boom 32.



[0086] The lift device 30 comprises a controller configured to operate the lift actuator

40, the adjustment actuator 6 1 and the control actuator 70. The controller is configured

to operate each of the actuators 40, 61, 70 independently of each other. Operation of

one or more actuators 40, 61, 70 may be restricted.

[0087] During operating configurations, in which the lift actuator 40 is operable to act

on the lift boom 32 to cause the lift device 30 to support and therefore lift the vehicle to

be recovered 20, operation of the adjustment actuator 6 1 is restricted. The controller

prevents actuation of the adjustment actuator 61.

[0088] To move between the first condition and the free pivoting position the control

member 64 is rotated. The control actuator 70 is actuated to act on the control member

64 and cause the control member 64 to rotate. The control member 64 therefore rotates

and moves the adjustment actuator 61. The controller is configured to allow the

adjustment actuator 6 1 to move, for example by allowing the adjustment actuator 6 1 to

contract or expand as necessary. By actuation of the control actuator 70, the adjustment

pivot joint 68 is rotated between the first condition, spaced from the support boom pivot

joint, and the coaxial orientation with the support boom pivot joint 42.

[0089] In operation, the vehicle lift device 30 is initially configured with the control

mechanism 60 in the first condition. As such, the support boom 33 is initially restricted

from pivoting relative to the lift boom 32. It will be understood that the vehicle lift

device 30 may initially be in the second condition. As such, the support boom 33 is

initially free to pivot about the lift boom 32.

[0090] To operate the vehicle lift device 30 in a first configuration, as shown in Figures

1 and 3, the control mechanism 60 is operated in the first condition and the coupler 50

is configured to be pivotably coupled with the vehicle chassis 23 to allow pivoting of

the vehicle chassis 23 about the coupled pivot axis.

[0091] The vehicle lift device 30 is brought proximate to one end of the vehicle to be

recovered 20. The coupler 50 is positioned relative to the vehicle to be recovered 20,

and the pivotable attachment 52 is pivotably coupled to the attachment point 54 on the

chassis 23 of the vehicle to be recovered 20. The coupled pivot axis is formed at the

pivoting attachment 52.



[0092] When coupled, the controller is configured to operate the lift actuator 40. The

lift actuator 40 acts on the lift boom 32 and urges the lift boom 32 to rotate and raise

the support boom 33. As the position of the support boom 33 is locked relative to the

lift boom 32, the support boom 33 is raised relative to the ground and the coupler 50 is

raised. The coupler 50 acts on the chassis 23 of the vehicle to be recovered 20 and the

chassis 23 is lifted at the coupled end. The chassis 23 rotates about the pivoting

attachment 52 forming the pivoting coupling.

[0093] The location of the hinge point is formed at the pivoting attachment 52. The

hinge point between the vehicles 10, 20 is therefore formed at the coupling between the

vehicles. As such, the coupling of the vehicles 10, 20 is relatively straightforward.

[0094] To operate the vehicle lift device 30 in a second configuration, as shown in

Figures 2 and 4, the control mechanism 60 is operated in the second condition and the

coupler 50 is configured to be restrictively coupled with the vehicle chassis 23 to restrict

pivoting of the vehicle chassis 23 about the coupled pivot axis. If the control mechanism

60 is in the locked condition, the vehicle lift device 30 may first be coupled to the

vehicle to be recovered 20 and then moved into the second condition, or may be moved

into the second condition prior to coupling to the vehicle to be recovered 20.

[0095] The vehicle lift device 30 is brought proximate to one end of the vehicle to be

recovered 20. The coupler 50 is positioned relative to the vehicle to be recovered 20,

and the pivotable attachment 52 is pivotably coupled to the attachment point 54 on the

chassis 23 of the vehicle to be recovered 20. The fixed attachment 53 is mounted

between the chassis 23 of the vehicle to be recovered 20 and the support boom 33 as

shown in Figure 2 . With this arrangement, the fixed attachment 53 restricts rotation

about the pivotable attachment 52 by the fixed attachment 53 being urged into tension.



[0096] When coupled, the controller is configured to operate the lift actuator 40. The

lift actuator 40 acts on the lift boom 32 and urges the lift boom 32 to rotate and raise

the support boom 33. As the support boom 33 is free to pivot relative to the lift boom

32, the coupled pivot axis is formed at the support beam pivot axis 42. The chassis 23

is prevented from pivoting relative to the support boom 33. As such the distance

between the centre of gravity of the vehicle 20 to be recovered and the pivot point is

maximised. Furthermore, the load required to lift the vehicle is reduced.

[0097] Rotation of the lift beam 32 causes the support boom pivot joint 42 to be raised

relative to the ground. As such, the support boom 33 is raised and acts on the chassis 23

of the vehicle to be recovered 20. The chassis 23 is therefore lifted at the coupled end.

[0098] Although one control mechanism 60 is described above, it will be understood

that alternative control mechanisms are possible. In one embodiment, the adjustment

actuator 6 1 is selectively deactivated to allow the support boom to pivot relative to the

lift boom. With such an arrangement, when the adjustment actuator 6 1 is deactivated

then the support boom 33 is able to be rotated about the lift boom 32.

[0099] An advantage of the previously described embodiments in which the adjustment

pivot joint of the adjustment actuator 6 1 is manoeuvred into alignment with the support

beam pivot joint 42 is that the lift boom is free to pivot without deactivating the pivot

actuator. As such, the adjustment actuator 6 1 will not provide any damping effect on

the relative movement of the lift boom relative to the support boom. As such no forces

are reacted through the pivot actuator and cannot apply undesired forces elsewhere on

the structure.

[00100] In an alternative embodiment, the adjustment actuator 6 1 is disconnected from

the lift boom 32 and/or the support boom 33. As such the support boom 33 is then able

to pivot freely relative to the lift boom 32 about the support boom pivot axis. An

advantage of the previously described embodiments in which the adjustment actuator

6 1 is not disconnected is that disconnecting and reconnecting the adjustment actuator

6 1 can be time consuming, and provides an opportunity for components to be mislaid.

Furthermore, by providing no physical disconnection it is possible to minimise the

possibility of components jamming or being damaged.



[00101] Although the invention has been described above with reference to one or more

preferred embodiments, it will be appreciated that various changes or modifications

may be made without departing from the scope of the invention as defined in the

appended claims.



CLAIMS

1. A vehicle lift device for a recovery vehicle comprising:

a lift boom configured to be pivotably connected to the recovery vehicle,

a support boom on the lift boom configured to support a vehicle to be recovered,

the vehicle lift device being operable in a first operating configuration and a

second operating configuration, in which:

in the first operating configuration, the support boom is restricted from rotating about

the lift boom, and the support boom is configured to pivotably couple about a coupled

pivot axis with a chassis of the vehicle to be recovered, and

in the second operating configuration, the support boom is freely pivotable about the

lift boom and the support boom is configured to be restrictively coupled with the chassis

of the vehicle to be recovered to restrict pivoting of the chassis about the coupled pivot

axis in at least one direction.

2 . The vehicle lift device according to claim 1, comprising a support boom pivot

joint about which the support boom is configured to pivot relative to the lift boom.

3 . The vehicle lift device according to claim 2, further comprising a control

mechanism configured to act in a first condition in which the support boom is restricted

from rotating about the support boom pivot joint, and a second condition in which the

support boom is free to rotate about the support boom pivot joint.

4 . The vehicle lift device according to claim 3, comprising an adjustment actuator

extending from the lift boom and configured to act on the support boom to control

movement of the support boom relative to the lift boom.



5 . The vehicle lift device according to claim 4, wherein the adjustment actuator is

configured to act on the support boom about an adjustment pivot joint, wherein, in the

first condition, the pivot axis of the adjustment pivot joint is spaced from the pivot axis

of the support boom pivot joint, and, in the second condition, the pivot axis of the

adjustment pivot joint is coaxial with the pivot axis of the support boom pivot joint.

6 . The vehicle lift device according to claim 5, further comprising a control member

on the support boom, in which the adjustment pivot joint is on the control member and

the control member is movable to move the pivot axis of the adjustment pivot joint.

7 . The vehicle lift device according to claim 6, wherein the control member is

pivotably mounted on the support boom.

8 . The vehicle lift device according to claim 7, wherein the control member

comprises an urging face which is locatable against a surface of the support boom to act

on the support boom to restrict rotation of the support boom about the support boom

pivot axis.

9 . The vehicle lift device according to any of claims 6 to 8, further comprising a

control actuator configured to move the control member.

10. The vehicle lift device according to claim 9, wherein the control actuator extends

between the support boom and the control member.

11. The vehicle lift device according to any preceding claim, comprising a coupler

configured to couple the support boom to the chassis of the vehicle to be recovered.



12. The vehicle lift device according to claim 11, wherein, in the first operating

configuration, the coupler is configured to be pivotably coupled with the chassis to

allow pivoting of the chassis about the coupled pivot axis, and, in the second operating

configuration, the coupler is configured to restrictively couple with the chassis to restrict

pivoting of the chassis about the pivot axis in the at least one direction.

13. The vehicle lift device according to claim 11 or claim 12, wherein the coupler

comprises a pivoting attachment configured to pivotably couple the support boom to

the chassis of the vehicle to be recovered about the coupled pivot axis.

14. The vehicle lift device according to claim 13, wherein the pivoting attachment

comprises a coupling pin configured to couple to an attachment point on the chassis.

15. The vehicle lift device according to claim 13, wherein the pivoting attachment is

configured to support the wheel of the vehicle to be recovered, such that the support

boom is pivotably coupled with the chassis of the vehicle to be recovered about an axle

of the vehicle to be recovered acting as the coupled pivot axis.

16. The vehicle lift device according to any of claims 13 to 15, wherein the coupler

comprises a fixed attachment member configured to restrict rotation of the chassis of

the vehicle to be recovered relative to the support boom about the coupled pivot axis in

the at least one direction.

17. The vehicle lift device according to claim 16, wherein the fixed attachment

member extends between the support boom and the chassis, the fixed attachment

member being spaced from the pivoting attachment.



18. The vehicle lift device according to claim 17, wherein the fixed attachment

member comprises a rod or a strap configured to couple to an attachment member on

the chassis.

19. The vehicle lift device according to any of claims 12 to 18, wherein the coupler is

at a free end of the support boom.

20. The vehicle lift device according to claim 19, wherein the coupler comprises a

removable mount.

21. The vehicle lift device according to any preceding claim, comprising a lift actuator

configured to act on the lift boom to move the lift boom.

22. The vehicle lift device according to any preceding claim, comprising a connector

acting as a lift boom pivot joint.

23. A towing vehicle comprising a vehicle lift device according to any preceding

claim.

24. A vehicle lift apparatus for a recovery vehicle comprising:

a lift boom pivotably mountable on a recovery vehicle,

a support boom pivotably mounted to the lift boom about a support boom pivot

axis,

the support boom being configured to support a vehicle to be recovered,

an adjustment actuator between the support boom and the lift boom configured to

act on the support boom to rotate the support boom about the lift boom,



the adjustment actuator being configured to act on the support boom about an

adjustment pivot joint,

the adjustment pivot joint being movable between a first condition in which a

pivot axis of the adjustment pivot joint is spaced from the support boom pivot axis and

a second condition in which the pivot axis of the adjustment pivot joint is coaxial with

the support boom pivot axis.

25. A control mechanism for a vehicle lift device for controlling rotation of a support

boom relative to a lift boom about a support boom pivot axis, the control mechanism

comprising:

a control member configured to act on the support boom,

the control member having an adjustment pivot joint configured to mount an

adjustment actuator extending from the lift boom for controlling movement of the

support boom relative to the lift boom,

the control member being configured to be movably mounted to the support

boom to selectively move a pivot axis of the adjustment pivot joint between a first

condition in which the pivot axis of the adjustment pivot joint is spaced from the pivot

axis of the support boom pivot joint, and a second condition in which the pivot axis of

the adjustment pivot joint is coaxial with the pivot axis of the support boom pivot joint.

26. The control mechanism according to claim 25, further comprising a control

actuator configured to move the control member between the first condition and the

second condition.

27. A method of operating a vehicle lift device for a recovery vehicle, the lift device

comprising:

a lift boom configured to be pivotably connected to the recovery vehicle,

a support boom on the lift boom configured to support a vehicle to be recovered,



the method comprising changing the vehicle lift device between a first operating

configuration and a second operating configuration, in which:

in the first operating configuration, the support boom is restricted from rotating

about the lift boom, and the support boom is configured to pivotably couple with a

chassis of the vehicle to be recovered about a coupled pivot axis, and

in the second operating configuration, the support boom is freely pivotable about

the lift boom and the support boom is configured to be restrictively coupled with the

chassis of the vehicle to be recovered to restrict pivoting of the chassis about the coupled

pivot axis in at least one direction.
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