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(54) A DEVICE FOR USE IN LIFTING, TRANSPORTING AND INSTALLING SHEET MATERIAL

(57) A device (10) for use in lifting, transporting and
installing sheet material has a base (12), wheels (14a,
14b) on which the base is supported, a mast (16) that
extends upwardly from the base, a carriage (20) that is
in engagement with the mast, a supporting head (18) that
is mounted to the carriage, and a lifting mechanism (30)
to provide support to the carriage in the longitudinal di-
rection of the mast. The wheels include rear wheels that
are connected to the rear of the base in a manner that
permits steering of the device during movement across

a surface, and a front wheel set that is connected to the
front of the base. The front wheel set includes a wheel
to each side of the device, and the wheels of the front
wheel set are rotatable about a common axis. The con-
nection of the mast to the base is such that the mast is
rotatable relative to the base about a rotational axis. The
device further has an actuator (44) that is operable to
change the angular position of the mast relative to the
base. The supporting head (18) is configured to support
sheet material above the surface.
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Description

Field of the invention

[0001] The present invention relates to a device for use
in lifting, transporting and installing sheet material.

Background

[0002] Sheet materials can be difficult to handle, par-
ticularly in respect of larger sheets and/or sheets made
of materials with a high density, which can be particularly
heavy. Sheet materials include glass panes, insulated
glass units ("IGUs"), framed windows / IGUs, plaster-
board, timber boards (including engineered timber ma-
terials), doors, fibre cement sheet, and the like. Current
architectural trends favour large, uninterrupted glazing
that has a low thermal conductivity. Consequently, large
and heavy individual glass sheets, and IGUs are com-
monly used in new buildings and in renovations.
[0003] Manual handling of sheet materials is undesir-
able for health and safety reasons. To limit the manual
lifting of sheet materials for transportation and installa-
tion, it is known to use devices, such as motorized and
hand-operated trolleys / carts. In the glazing industry,
these devices can reduce the number of people required
to lift, transport and install glass panes, etc. Hand-oper-
ated devices have the advantage of being light weight,
and can enable a single user at a job site to transport
and install glass panes with a mass in excess of 100 kg,
and/or have a long edge that is in excess of 3 m.
[0004] Installation of sheet material, such as glass
panes and IGUs, can require transportation of the mate-
rial from a vehicle or a store, to the installation location.
Once at the installation location, there can be need for
relatively fine movement of the sheet material (some-
times with millimetre precision) to position the sheet ma-
terial in the ultimate position within a frame or mount. By
way of example, glass sheet that is installed in a floor-
to-ceiling application is "oversize" relative to the opening,
because the supporting frame structures are concealed
by the floor and ceiling. The glass sheet is installed by
positioning one edge in the frame, and then slowly and
carefully manipulating the glass sheet fully into the frame.
Stability of a glass sheet during transport to the installa-
tion location is important for the safety of the operator /
installer, and for minimizing the likelihood of damage to
property, including the glass sheet.
[0005] There is a need to address the above, and/or
at least provide a useful alternative.

Summary

[0006] There is provided a device for use in lifting,
transporting and installing sheet material, the device
comprising:

a base;

wheels on which the base is supported, such that
the base is movable across a surface on the wheels,
the wheels including:

one or more rear wheels that are connected to
the rear of the base in a manner that permits
steering of the device during movement across
the surface, and
a front wheel set that is connected to the front
of the base, the front wheel set including a wheel
to each side of the device, the wheels of the front
wheel set being rotatable about a common axis;

a mast that extends upwardly from the base, and is
connected to the base such that the mast is rotatable
relative to the base about a rotational axis, the rota-
tional axis being parallel to the common axis;
a carriage that is in engagement with the mast so
that carriage is movable along at least a traversable
portion of the mast and is guided by the mast;
a supporting head that is mounted to the carriage,
and is configured to support sheet material above
the surface;
a lifting mechanism to provide support to the carriage
in the longitudinal direction of the mast; and
an actuator that is operable to change the angular
position of the mast relative to the base.

[0007] Preferably, the actuator is operable to rotate the
mast to a forward angular position relative to the base in
which the upper end of the mast is forward of the rota-
tional axis. Alternatively or additionally, the actuator is
operable to rotate the mast to a forward angular position
relative to the base in which the upper end of the mast
is forward of the front wheels.
[0008] Preferably, the actuator is operable to rotate the
mast to a rearward angular position relative to the base
in which the upper end of the mast is rearward of the
rotational axis. Alternatively or additionally, the actuator
is operable to rotate the mast to the forward angular po-
sition relative to the base in which the upper end of the
mast is forward of the front wheels.
[0009] In some embodiments, when the mast is in the
forward angular position the bottom of the traversable
portion of the mast is forward of the rotational axis. In
some embodiments, when the mast is in the rearward
angular position the bottom of the traversable portion of
the mast is rearward of the rotational axis.
[0010] In at least some embodiments, the device has
a forward limit stop to limit the angular position of the
mast relative to the base to a forwardmost angular posi-
tion. In some embodiments, when the mast is in the for-
ward angular position, the bottom of the traversable por-
tion of the mast is forward of the forward limit stop.
[0011] Alternatively or additionally, the device has a
rearward limit stop to limit the angular position of the mast
relative to the base to a rearmost angular position. In
some embodiments, when the mast is in the rearmost
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angular position the bottom of the traversable portion of
the mast is rearward of the rearward limit stop.
[0012] Preferably, the forward and/or rearward limit
stops provide a physical barrier to rotation.
[0013] The device can include component parts and/or
weights that are disposed over and/or rearward of the
rear wheels, whereby, when:

the mast is in its forwardmost angular position,
the carriage is at the top of the traversable portion
of the mast, and
a predetermined mass is supported on the support-
ing head,

the centre of mass of the device and the predetermined
mass is rearward of the front wheel set.
[0014] Preferably, the device includes a handle for a
user to grasp when moving the device across a surface,
wherein the handle is disposed over and/or rearward of
the rear wheels. In at least some embodiments, the han-
dle is rotatable with the rear wheels.
[0015] Preferably, the device further comprises one or
more mounts at the rear of the device, whereby weights
are mountable onto the mounts to provide additional
mass to counterbalance sheet material that is supported
on the supporting head. Preferably, each mount has a
weight retaining member that inhibits removal of weights
from the respective mount.
[0016] In certain embodiments, the device includes
one or more drive motors that are arranged to drive at
least one wheel of the device. Preferably, the drive mo-
tors are disposed in the rear portion of the device, and
are arranged to drive the rear wheels of the device. Pref-
erably, the device includes a battery to provide electrical
power to the drive motors. In some embodiments, the
rear portion of the device includes a housing, wherein
the battery, drive motors and an electrical circuit that in-
terconnects the battery and drive motors are contained
within the housing.
[0017] In embodiments in which the device includes a
battery, the actuator can be an electromechanical actu-
ator that is powered by the battery. In at least some em-
bodiments, the actuator is a linear actuator.
[0018] The device can further comprise an articulated
coupling between the front and rear wheels that enables
the rotational axis of the rear wheels to rotate within a
general horizontal plane and about an articulation axis
relative to the front wheels to thereby steer the device.
Preferably, the articulation axis is transverse to the rota-
tional axis of the rear wheels. In certain embodiments,
the articulation axis of the articulated coupling intersects
the rotational axis of the rear wheels.
[0019] In some embodiments, the base comprises a
frame with a linkage that extends between the front and
rear portions of the device, whereby the length of the
linkage is adjustable to thereby adjust the wheelbase of
the device. Preferably, the articulated coupling is dis-
posed at the rear of the frame.

[0020] In embodiments in which the device includes
drive motors that are arranged to drive the rear wheels
of the device, and the device comprises a rear drive unit
that is connected to the frame by the articulated coupling.
In such embodiments, the mounts for the weights are
preferably part of the rear drive unit.
[0021] The frame can further comprise a swivel that
enables the articulation axis to rotate relative to the com-
mon axis of the front wheels. Preferably, the device has
swivel limit stops that restrict the rotational range of the
articulation axis. In some embodiments, the swivel limit
stops restrict the rotational range to 45°. Preferably, the
swivel limit stops restrict the rotational range to approx-
imately 10°.
[0022] In some embodiments, the base includes a pivot
section that is pivotally connected to the frame, the pivot
section including a mast step to which the mast is con-
nected, and wherein the actuator is a linear actuator that
is connected at one end to the frame, and at the opposing
end to the pivot section.
[0023] Preferably, the device is arranged with the lifting
mechanism connected to the base so as to rotate with
the mast about the rotational axis. In embodiments in
which the front of the base includes the pivot section, the
pivot section can include an arm on which a winch of the
lifting mechanism is connectable or is connected. The
arm can have a lower end that is connected to the mast
step.
[0024] The device can comprise at least one axle on
which the front wheels are mounted. In some embodi-
ments, the front wheels are connected to the pivot section
so that the common axis is rotatable so as to rotate with
the mast about the rotational axis.
[0025] In some alternative embodiments, the actuator
is a linear actuator that extends between the frame, and
the mast.
[0026] In certain embodiments, the actuator includes
a screw shaft that is rotatable to rotate the mast, a fixed
nut that is connected to the base, and a drive input that
is rotationally fixed to the screw shaft, whereby a user
can rotate the drive input to cause the threaded shaft to
rotate. In one form the drive input can be a socket to
which a tool is attachable. In some alternative forms the
drive input can be manually rotatable, and is one or more
of: a knob, a wheel and a handle, that is secured to the
threaded shaft.
[0027] In some embodiments, the supporting head has
two spaced apart support subassemblies that are inter-
connected by a cross bar; and the device further com-
prises a coupling assembly that couples the supporting
head to the carriage,
wherein the coupling assembly includes a cross bar
mounting portion, and two spaced apart connectors that
include a first connector and a second connector,
wherein the first connector connects the cross bar to the
cross bar mounting portion such that the cross bar is
rotatable about the first connector between a first position
and one or more second positions, and
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wherein the second connector is configured to releasably
connect the cross bar to the cross bar mounting portion,
whereby, when the supporting head is in the first position
relative to the cross bar mounting portion, the second
connector can be arranged to prevent the cross bar ro-
tating about the first connector out of the first position.
[0028] Preferably, the second connector includes one
or more spring-biased pins that are mounted on the cross
bar mounting portion, and are arranged with a shaft that
is to project through aligned apertures in the cross bar
and cross bar mounting portion when the supporting
head is in the first position.
[0029] There is also provided a device for use in lifting,
transporting and installing sheet material, the device
comprising:

a base;
wheels on which the base is supported, such that
the base is movable across a surface on the wheels,
the wheels including:

one or more rear wheels that are connected to
the rear of the base in a manner that permits
steering of the device during movement across
the surface, and
a front wheel set that is connected to the front
of the base, the front wheel set including a wheel
to each side of the device, the wheels of the front
wheel set being rotatable about a common axis;

a mast that extends upwardly from the base;
a carriage that is in engagement with the mast so
that carriage is movable along at least a traversable
portion of the mast and is guided by the mast;
a lifting mechanism to provide support to the carriage
in the longitudinal direction of the mast
a supporting head that is configured to support sheet
material above the surface, the supporting head has
two spaced apart support subassemblies that are
interconnected by a cross bar;
a coupling assembly that couples the supporting
head to the carriage, the coupling assembly having
a cross bar mounting portion, and two spaced apart
connectors that include a first connector and a sec-
ond connector,
wherein the first connector connects the cross bar
to the cross bar mounting portion such that the sup-
porting head is rotatable about the first connector
between a first position and one or more second po-
sitions, and
wherein the second connector is configured to re-
leasably connect the cross bar to the cross bar
mounting portion, whereby, when the supporting
head is in the first position relative to the cross bar
mounting portion, the second connector can be ar-
ranged to prevent the cross bar rotating about the
first connector out of the first position.

[0030] Thus, the second connector can release the
supporting head such that the supporting head can rotate
on the first connector.
[0031] Preferably, the second connector includes one
or more spring-biased pins that are mounted on the cross
bar mounting portion, and are arranged with a shaft that
is to project through aligned apertures in the cross bar
and cross bar mounting portion when the supporting
head is in the first position.
[0032] In some embodiments, the mast is connected
to the base such that the mast is rotatable relative to the
base about a rotational axis, the rotational axis being
parallel to the common axis, and the device further com-
prises an actuator that is operable to change the angular
position of the mast relative to the base.
[0033] Preferably, the actuator is operable to rotate the
mast to a forward angular position relative to the base in
which the upper end of the mast is forward of the rota-
tional axis. Alternatively or additionally, the actuator is
operable to rotate the mast to a forward angular position
relative to the base in which the upper end of the mast
is forward of the front wheels.
[0034] Preferably, the actuator is operable to rotate the
mast to a rearward angular position relative to the base
in which the upper end of the mast is rearward of the
rotational axis. Alternatively or additionally, the actuator
is operable to rotate the mast to the forward angular po-
sition relative to the base in which the upper end of the
mast is forward of the front wheels.
[0035] In some embodiments, when the mast is in the
forward angular position the bottom of the traversable
portion of the mast is forward of the rotational axis. In
some embodiments, when the mast is in the rearward
angular position the bottom of the traversable portion of
the mast is rearward of the rotational axis.
[0036] In at least some embodiments, the device has
a forward limit stop to limit the angular position of the
mast relative to the base to a forwardmost angular posi-
tion. In some embodiments, when the mast is in the for-
ward angular position, the bottom of the traversable por-
tion of the mast is forward of the forward limit stop.
[0037] Alternatively or additionally, the device has a
rearward limit stop to limit the angular position of the mast
relative to the base to a rearmost angular position. In
some embodiments, when the mast is in the rearmost
angular position the bottom of the traversable portion of
the mast is rearward of the rearward limit stop.
[0038] Preferably, the forward and/or rearward limit
stops provide a physical barrier to rotation.
[0039] The device can include component parts and/or
weights that are disposed over and/or rearward of the
rear wheels, whereby, when:

the mast is in its forwardmost angular position,
the carriage is at the top of the traversable portion
of the mast, and
a predetermined mass is supported on the support-
ing head,
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the centre of mass of the device and the predetermined
mass is rearward of the front wheel set.
[0040] Preferably, the device includes a handle for a
user to grasp when moving the device across a surface,
wherein the handle is disposed over and/or rearward of
the rear wheels. In at least some embodiments, the han-
dle is rotatable with the rear wheels.
[0041] Preferably, the device further comprises one or
more mounts at the rear of the device, whereby weights
are mountable onto the mounts to provide additional
mass to counterbalance sheet material that is supported
on the supporting head. Preferably, each mount has a
weight retaining member that inhibits removal of weights
from the respective mount.
[0042] In certain embodiments, the device includes
one or more drive motors that are arranged to drive at
least one wheel of the device. Preferably, the drive mo-
tors are disposed in the rear portion of the device, and
are arranged to drive the rear wheels of the device. Pref-
erably, the device includes a battery to provide electrical
power to the drive motors. In some embodiments, the
rear portion of the device includes a housing, wherein
the battery, drive motors and an electrical circuit that in-
terconnects the battery and drive motors are contained
within the housing.
[0043] In embodiments in which the device includes a
battery, the actuator can be an electromechanical actu-
ator that is powered by the battery. In at least some em-
bodiments, the actuator is a linear actuator.
[0044] The device can further comprise an articulated
coupling between the front and rear wheels that enables
the rotational axis of the rear wheels to rotate within a
general horizontal plane and about an articulation axis
relative to the front wheels to thereby steer the device.
Preferably, the articulation axis is transverse to the rota-
tional axis of the rear wheels. In certain embodiments,
the articulation axis of the articulated coupling intersects
the rotational axis of the rear wheels.
[0045] In some embodiments, the base comprises a
frame with a linkage that extends between the front and
rear portions of the device, whereby the length of the
linkage is adjustable to thereby adjust the wheelbase of
the device. Preferably, the articulated coupling is dis-
posed at the rear of the frame.
[0046] In embodiments in which the device includes
drive motors that are arranged to drive the rear wheels
of the device, and the device comprises a rear drive unit
that is connected to the frame by the articulated coupling.
In such embodiments, the mounts for the weights are
preferably part of the rear drive unit.
[0047] The frame can further comprise a swivel that
enables the articulation axis to rotate relative to the com-
mon axis of the front wheels. Preferably, the device has
swivel limit stops that restrict the rotational range of the
articulation axis. In some embodiments, the swivel limit
stops restrict the rotational range to 45°. Preferably, the
swivel limit stops restrict the rotational range to approx-
imately 10°.

[0048] In some embodiments, the base includes a pivot
section that is pivotally connected to the frame, the pivot
section including a mast step to which the mast is con-
nected, and wherein the actuator is a linear actuator that
is connected at one end to the frame, and at the opposing
end to the pivot section.
[0049] Preferably, the device is arranged with the lifting
mechanism connected to the base so as to rotate with
the mast about the rotational axis. In embodiments in
which the front of the base includes the pivot section, the
pivot section can include an arm on which a winch of the
lifting mechanism is connectable or is connected. The
arm can have a lower end that is connected to the mast
step.
[0050] The device can comprise at least one axle on
which the front wheels are mounted. In some embodi-
ments, the front wheels are connected to the pivot section
so that the common axis is rotatable so as to rotate with
the mast about the rotational axis.
[0051] In some alternative embodiments, the actuator
is a linear actuator that extends between the frame, and
the mast.
[0052] In certain embodiments, the actuator includes
a screw shaft that is rotatable to rotate the mast, a fixed
nut that is connected to the base, and a drive input that
is rotationally fixed to the screw shaft, whereby a user
can rotate the drive input to cause the threaded shaft to
rotate. In one form the drive input can be a socket to
which a tool is attachable. In some alternative forms the
drive input can be manually rotatable, and is one or more
of: a knob, a wheel and a handle, that is secured to the
threaded shaft.

Brief description of the drawings

[0053] In order that the invention may be more easily
understood, an embodiment will now be described, by
way of example only, with reference to the accompanying
drawings, in which:

Figure 1: is a front left perspective view of a sheet
material transport and lifting device in ac-
cordance with a first embodiment of the
present invention;

Figure 2: is a front view of the device of Figure 1;
Figure 3: is a left side view of the device of Figure 1;
Figure 4: is a vertical cross section view of the de-

vice, as viewed along the line A-A in Figure
2;

Figure 5: is a left side view of the device of Figure 1,
showing the mast of the device in a rear-
most angular position;

Figure 6: is a left side view of the device of Figure 1,
showing the mast of the device in a for-
wardmost angular position;

Figure 7: is a front left perspective view of the device
of Figure 1, showing the base frame of the
device in an extended configuration;
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Figure 8: is a top view of the device of Figure 1, show-
ing the base frame of the device in a con-
tracted configuration;

Figure 9: is a top view of the device of Figure 1, show-
ing the base frame of the device in an ex-
tended configuration;

Figure 10: is an enlarged view of Region B in Figure 7;
Figure 11: is a top view of the device of Figure 1, show-

ing the base frame of the device in an ex-
tended configuration, and illustrating the
steering capacity of the device;

Figure 12: is a rear view of the device of Figure 1;
Figure 13: is a second rear view of the device of Figure

1, illustrating the canting capacity of the
rear drive unit;

Figure 14: is a rear perspective view of the device of
Figure 1;

Figure 15: is an enlarged view of Region C in Figure
14;

Figure 16: is an enlarged partial front view of the de-
vice of Figure 1;

Figure 17: is an enlarged left side view of Region D
in Figure 16;

Figure 18: is an enlarged partial top view of the device
of Figure 1;

Figure 19: is an enlarged partial top view of the device
of Figure 1, showing the supporting head
is in a second position;

Figure 20: is an enlarged partial top view of the device
of Figure 1, showing the supporting head
is in a third position;

Figure 21: is a left side view of the device of Figure 1,
showing the mast of the device in a for-
wardmost angular position, and the sup-
porting head in its uppermost position on
the mast;

Figure 22: is a left side view of the device as shown
in Figure 21, with the supporting head in a
free pivoting configuration;

Figure 23: is an enlarged view of Region E in Figure
22;

Figure 24: is a front left perspective view of a sheet
material transport and lifting device in ac-
cordance with a second embodiment of the
present invention;

Figure 25: is a left side view of the device of Figure
24, showing the base frame of the device
in a contracted configuration;

Figure 26: is a left side view of the device of Figure
24, showing the base frame of the device
in a contracted configuration, and the mast
of the device in a rearward angular posi-
tion;

Figure 27: is a left side view of the device of Figure
24, showing the base frame of the device
in an extended configuration, and the mast
of the device in a rearmost angular posi-
tion;

Figure 28: is a left side view of the device of Figure
24, showing the base frame of the device
in an extended configuration, and the mast
of the device in a forwardmost angular po-
sition;

Figure 29: is a right rear perspective view of the device
of Figure 24;

Figure 30: is a right rear perspective view of the device
of Figure 24, illustrating the steering ca-
pacity of the device;

Figure 31: is a perspective view of the rear unit of the
device of Figure 24 in a disassembled
state;

Figure 32: is a front left perspective view of a sheet
material transport and lifting device in ac-
cordance with a third embodiment of the
present invention;

Figure 33: is a left side view of the device of Figure 32;
Figure 34: is a left side view of the device of Figure

32, showing the propping leg in a lowered
position; and

Figure 35: is a left rear perspective view of the device
of Figure 32, showing the device in a partly
disassembled state.

Detailed description

[0054] Figures 1 to 23 show a device 10 according to
a first embodiment of the present invention. The device
10 is intended for use in lifting, transporting and installing
sheet material.
[0055] The device 10 includes a base 12, and rear
wheels 14a and front wheels 14b on which the base 12
is supported. The wheels 14a, 14b enable the base por-
tion 12, and thus the device 10, to be moved across a
surface. As described in further detail in reference to Fig-
ures 10 and 11, the rear wheels 14a are connected to
the rear of the device 10 in a manner that permits steering.
[0056] The front wheels 14b, which are connected to
the front of the base 12, include a wheel to each side of
the device 10. The wheels of the front wheel set being
rotatable about a common axis CX. In this example, the
device 10 has a single wheel on each side of the device
10, but in some other embodiments there may be two or
more front wheels on each side of the device 10. In this
particular embodiment, the front wheels 14b are mounted
on an axle 15 so as to rotate independently of each other.
[0057] The device 10 includes a mast 16 that extends
upwardly from the base portion 12. The base 12 includes
a sleeve 17, into which the lower end of the mast 16 is
located and secured.
[0058] A supporting head 18 that is configured to sup-
port sheet material is mounted on a carriage 20. The
carriage 20 is in engagement with the mast 16 in a man-
ner that enables the carriage 20 to be displaceable along
the mast 16, and also be guided by the mast 16. In this
particular embodiment, the supporting head 18 has four
vacuum grips 22 at opposing ends of a cross bar 24.
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[0059] The base 12 includes a frame that interconnects
the rear and front wheels 14a, 14b, and a handle 26 that
is positioned at the rear of the device 10, relative to the
wheels 14a, 14b. A user can grasp the handle 26 to ma-
nipulate and move the device 10. The direction from the
handle 26 through the mast 16 defines a forward direction
for the device 10.
[0060] The device 10 also has a lifting mechanism to
vertically support the carriage 20 along the mast 16. In
this particular embodiment, the lifting mechanism includ-
ing a winch unit 30 with a winch 32, and a cable 34 that
is connected to the winch 32. The lifting mechanism and
carriage 20 are substantially similar to those of the de-
vices described and illustrated in International (Patent)
Publication No. WO/2018107232 (entitled "Sheet Mate-
rial Transport and Lifting Device"), filed in the name of
Quantum Workhealth Programmes Pty Ltd), the disclo-
sure of which is incorporated herein by reference.
[0061] The front of the base 12 includes a pivot section
19 that is pivotally connected to the frame, as shown
most clearly in Figure 4. In this example, the frame in-
cludes a front linkage section 40, and a pair of brackets
42 that are connected to the forward linkage section 40.
As is shown in Figures 1, 2 and 4, the pivot section 19 is
pivotally connected to the brackets 42, in this example
by a bolt 41, so as to be rotatable about a rotational axis
RX. The rotational axis RX is parallel to the common axis
CX, as will be evident from Figures 1, 2 and 4.
[0062] The pivot section 19 includes a mast step, which
in this embodiment is in the form of the sleeve 17, to
which the mast is connected, and an arm 28 to which the
winch unit 30 is releasably connected, in the manner de-
scribed and illustrated in WO 2018/107232. By virtue of
the pivotable connection of the pivot section 19 to the
frame, the mast 16 is rotatable relative to the base 12
about the rotational axis RX.
[0063] The device 10 includes an actuator 44 that is
operable to change the angular position of the mast 16
relative to the base 12. Figure 5 shows the device 10 with
the mast 16 in its rearmost angular position. In this par-
ticular embodiment, when mast 16 in its rearmost angular
position, the mast 16 is an angle of approximately 8° to
12° to vertical, as indicated by angle α in Figure 5. Figure
6 shows the device 10 with the mast 16 in its forwardmost
angular position. In this particular embodiment, when
mast 16 in its forwardmost angular position, the mast 16
is an angle of approximately 15° to 20° to vertical, as
indicated by angle β in Figure 6.
[0064] In Figures 5 and 6, the device 10 is illustrated
with a glass pane G supported on the vacuum grips 22.
The ability of the device 10 to rotate the mast 16 about
the rotational axis RX as illustrated in Figures 5 and 6
contributes to the usability of the device 10 during trans-
port and installation of the pane G. To this end, when the
mast 16 is placed in a rearward angular position, the cen-
tre of gravity of the pane G is closer to the centre of gravity
of the device 10. This has the benefit of contributing to
the stability of the device. A prototype example of a device

10 according to this embodiment has been able to lift a
glass pane of approximately 350 kg (approximately 770
pounds), which exceeded the weight of the prototype de-
vice. Where the weight of the sheet material exceeds the
self weight of the device, the stability of the device and
sheet material can be compromised.
[0065] The actuator 44 is operable to rotate the mast
16 to a forward angular position relative to the base 12
in which the upper end of the mast 16 is forward of the
rotational axis RX. In this particular embodiment, the ac-
tuator 44 is also operable to rotate the mast 16 to a for-
ward angular position relative to the base 12 in which the
upper end of the mast 16 is forward of the front wheels
14b.
[0066] In contrast, when the mast 16 is placed in a
forward angular position, the centre of gravity of the pane
G is comparatively further from the centre of gravity of
the device 10. However, in some instances, it is neces-
sary to install a glass sheet in front of the device 10. The
ability to position the mast 16 in a forward angular position
has the advantage of being able to install sheet material
in a generally vertical orientation in front of the front
wheels 14b.
[0067] In addition, the winch unit 30 of the device 10
can be operated to move the carriage 20, and thus the
supporting head 18, in a longitudinal direction with re-
spect to the mast 16, along a traversable portion of the
mast 16. In this particular embodiment, the traversable
portion of the mast 16 is the portion that is between the
sleeve 17, and the mast head bracket 36. This operation
of the device 10 is substantially similar to that described
and illustrated in detail in WO 2018/107232.
[0068] In this particular embodiment, the actuator 44
is able to move the mast 16, and also to retain the mast
16 in a desired position between the forwardmost and
rearmost angular positions. Further, the actuator 44 is
an electromechanical linear actuator that is powered by
a battery of the device 10. As shown in Figures 3 and 4,
the actuator 44 is connected at a first end to the front
linkage section 40, and at the second end to the pivot
section 19. In particular, the second end of the actuator
44 is connected to the arm 28. In this way, as the actuator
44 extends, the mast 16 is rotated about the rotational
axis RX towards the forwardmost angular position.
[0069] The device 10 has a forward limit stop to limit
the angular position of the mast relative to the base to
the forwardmost angular position. In this particular em-
bodiment, the forward limit stop is provided by a bolt 46
that extends between the brackets 42 and front of the
sleeve 17. As the mast 16 is moved to the forwardmost
angular position, the sleeve 17 abuts the bolt 46, which
prevents the sleeve 17, and thus the pivot section and
mast 16, from progressing further in the forward direction.
[0070] The device 10 also has a rearward limit stop to
limit the angular position of the mast relative to the base
to the rearmost angular position. In this particular em-
bodiment, the rearward limit stop is provided by a shoul-
der 48 on the outer casing of the actuator 44. As the mast
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16 is moved to the rearmost angular position, by the ac-
tuator retracting the ram into the outer casing, the arm
28 abuts the shoulder 48, which prevents the arm 28,
and thus the pivot section and mast 16, from progressing
further in the rearward direction.
[0071] In this embodiment, the rear wheels 14a are
part of a rear drive unit 50 of the device 10. The rear drive
unit 50 includes an outer housing 52, within which the
device 10 has electric drive motors (not shown) that are
arranged to drive the rear wheels of the device 10, a
battery (also not shown) to provide electrical power to
the drive motors and the motor of the actuator 44, and
an electrical circuit (also not shown) that interconnects
the electrical components of the device 10, including the
actuator 44. The rear wheels 14a are arranged to rotate
about a rear wheel axis WX.
[0072] The rear drive unit 50 has a control panel 54
that has controls with which a user of the device 10 can
operate the device 10, and in particular to activate the
actuator 44. As shown in the Figures 3, 6 and 14, the
handle 26 is part of the rear drive unit 50. In this embod-
iment, the control panel 54 is immediately beneath and
in front of the handle 26. The device 10 has control levers
(not shown) that are mounted on the handle 26, with
which the user operates the drive motors to drive the rear
wheels 14a of the device 10 in the forward or reverse
direction, as desired.
[0073] The rear drive unit 50 includes a set of mounts
38 (shown in Figure 10). Weights 56 are mountable onto
the mounts 38 to provide additional mass to counterbal-
ance sheet material that supported on the supporting
head 22. In this embodiment, the mounts 38 are arranged
to support the weights 56 in two groups. In this way, the
rear drive unit 50 can be evenly weighted over the two
rear wheels 14a. In this particular example, there are four
weights 56 in each group. Each mount has a weight re-
taining member (not shown) that inhibits removal of
weights 56 from the respective mount. Accordingly, in
the event that the device 10 moves across a laterally
inclined surface, the likelihood of the weights 56 uninten-
tionally coming off the mounts 38 is reduced.
[0074] As will be appreciated, the weight of the rear
drive unit 50, together with any weights 56 that are mount-
ed on the rear drive unit 50, provide counterbalance to
the weight of sheet material that is supported on the sup-
porting head 18. As will be appreciated, the weight of the
sheet material, together with combined weights of the
mast 16, supporting head 18, pivot section 19, and lifting
mechanism, provide a torque that is centred on the con-
tact of the front wheels 14b with the ground surface.
Where that torque acts in a direction to lift the rear wheels
14a, the counterbalance described above acts to stabi-
lize the device 10.
[0075] Further, when the mast 16 is in its forwardmost
angular position, the carriage 20 is at the top of the tra-
versable portion of the mast 16, and sheet material of a
predetermined mass and/or geometry is supported on
the supporting head 18, the centre of mass of the device

and the predetermined mass is rearward of the front
wheel set.
[0076] The frame of the device 10 includes a rear link-
age section 58 that is interconnected with the front link-
age section 40. The front and rear linkage sections 40,
58 together form a linkage of the frame. The length of
the linkage (and thus the base 12) is adjustable to alter
the wheelbase of the device 10. Figure 8 shows the de-
vice 10 with the base 12 in a contracted configuration,
and Figure 9 shows the device 10 with the base 12 in an
extended configuration. As will be appreciated, increas-
ing the length of the wheelbase of the device 10 has the
effect of increasing the lever arm of the counterbalancing
torque that is provided by the weight of the rear drive unit
50, and weights 56 that are mounted on the rear drive
unit 50. Consequently, with the base 12 in the extended
configuration, the device 10 is able to carry a heavier
load with a reduced likelihood of tipping forward over the
front wheels 14b (when compared with the base 12 in
the contracted configuration). However, as will be appre-
ciated, the manoeuvrability of the device 10 is reduced
with the base 12 in the extended configuration at least
because the turning circle radius is increased, when com-
pared with the base 12 in the contracted configuration.
[0077] In this particular embodiments, the front and
rear linkage sections 40, 58 are hollow square tubes. The
rear linkage section 58 is received within front linkage
section 40 so as to be in a telescopic arrangement. Both
the front and rear linkage sections 40, 58 have transverse
holes that align to allow a hitch pin (not shown) to pass
through both linkage sections to retain the base 12 in a
desired configuration.
[0078] The rear drive unit 50 is connected to the rear
linkage section 58 by an articulated coupling 60, which
is shown in detail in Figure 10. The coupling 60 enables
the rear drive unit 50 to articulate about an articulation
axis AX relative to the base 12. In this way, rotation of
the rear drive unit 50 relative to the base 12 and the front
wheels 14b enables the device 10 to be steered as it
traverses a surface. As will be appreciated, a user can
rotate the handle 26 about the articulation axis AX to ro-
tate the rear drive unit 50 about that axis. Figure 11 illus-
trates the device 10 with the rear drive unit 50 rotated
about the articulation axis AX in a direction to cause the
device 10 to steer to the right with forward movement.
Of course, the device 10 is also able to steer to the left.
[0079] As will be observed from the Figures, in this
embodiment the articulation axis AX is transverse to the
rotational axis WX of the rear wheels 14a. Further, the
articulation axis AX of the articulated coupling 60 inter-
sects the rotational axis WX of the rear wheels 14a.
[0080] The frame further has a swivel that enables the
articulation axis AX to rotate relative to the common axis
CX of the front wheels 14b. In this embodiment, the swivel
is provided by the interconnection of the articulated cou-
pling 60 to the rear linkage section 58, which is inside
the hollow tube of the rear linkage section 58. The swivel
allows the rear linkage section 58 to rotate about its long
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axis relative to the coupling 60. In this way, the swivel
allows the rear drive unit 50 to cant relative to the base
12 and mast 16. The long axis of the rear linkage section
58 defines a swivel axis SX of the device 10.
[0081] Figure 12 shows the rear drive unit 50 in a neu-
tral position relative to the mast 16 and consequently the
rotational axes (CX, WX) of the front and rear wheels 14a,
14b are parallel. Figure 13 shows the rear drive unit 50
in a canted position relative to the mast 16 and conse-
quently the rotational axis WX of the rear wheels 14a is
inclined relative to the rotational axis CX of the front
wheels 14b. Of course, the rear drive unit 50 can also
cant in the opposite direction. The ability of the rear drive
unit 50 to cant relative to the base 12 and mast 16 con-
tributes to the stability of the device 10 when traversing
uneven ground.
[0082] The device 10 has swivel limit stops that restrict
the rotational range of the swivel. In the illustrated em-
bodiment, the swivel limit stops restrict the rotational
range to approximately 10°. As shown most clearly in
Figure 10, the coupling 60 has a fin 62 that projects for-
wardly into a slot 63a that is formed in the rear end of the
rear linkage section 58. The front linkage section 40 also
has a slot 63b formed in its rear end, so that when the
base 12 is in its fully contracted configuration, the fin 62
projects into both slots 63a, 63b. The side edges of the
slots 63a, 63b provide the swivel limit stops, by blocking
the fin 62 with rotation of the rear drive unit 58 about the
swivel axis SX, and thus limiting the extent of rotation
about the swivel axis SX.
[0083] In the embodiment of Figures 1 to 23, the sup-
porting head 18 has two spaced apart support subassem-
blies that are interconnected by a cross bar 64. Each
support subassembly has a pair of the vacuum grips 22,
and a mounting beam 66. Each pair of vacuum grips 22
are mounted on opposing ends of the respective mount-
ing beam 66. The ends of the cross bar 64 are connected
to the middle of each of the mounting beams 66.
[0084] The device 10 includes a coupling assembly 68
that couples the supporting head 18 to the carriage 20.
As shown most clearly in Figures 16 to 23, the coupling
assembly 68 includes a cross bar mounting portion,
which in this embodiment is in the form of a channel 70.
The cross bar 64 is connected to the channel 70 by a
first connector 72, such that the supporting head 18 is
rotatable, relative to the channel 70 and about the first
connector 72, between a first position (as shown in Fig-
ures 17 and 21), and second positions. Figures 22 and
23 show the supporting head 18 in a second position.
[0085] The device 10 has a second connector 74 that
is configured to releasably connect the cross bar 64 to
the channel 70. In the example shown in Figures 1 to 15,
the device 10 has two second connectors 74. The second
connectors 74 are spaced from the first connector 72 in
the longitudinal direction of the cross bar 64.
[0086] Figure 17 shows the cross bar 64, and thus also
the supporting head 18, in the first position relative to the
channel 70. When the cross bar 64 is in the first position,

the second connectors 74 can be arranged to prevent
the cross bar 64 rotating relative to the channel 70 about
the first connector 72 and out of the first position.
[0087] In this embodiment, each second connector 74
is in the form of a pin that is attached to the channel 70.
Each second connector 74 can be moved between an
inserted position, in which the shaft of the second con-
nector 74 projects inwardly into the channel 70, and a
withdrawn position in which the shaft of the second con-
nector 74 is outside the channel 70. The cross bar 64
has a pin receiving hole 76 for each of the second con-
nector 74. When the cross bar 64 is in the first position
and one or both of the second connectors 74 is in the
inserted position, the shafts of those second connectors
74 locates in a respective one of the pin receiving holes
76.
[0088] As will be appreciated, when the second con-
nectors 74 are arranged such that the shaft of the pin is
in the withdrawn position, which enables the supporting
head 18 to rotate on the first connector 72 and out of the
first position (and thus into second positions). Figures 5
and 21 show the supporting head 18 in the first position.
Figures 6 and 22 show the supporting head 18 in second
positions. As will be appreciated, when the second con-
nectors 74 are in the withdrawn positions, the supporting
head 18 is able to rotate on the first connector 72. This
ability to move out of the first position is of great benefit
in installing a glass pane G, as the inclination of the glass
plane can be manually altered by the installers.
[0089] The coupling assembly 68 includes a pivot cou-
pling 84, and a rotary coupling 86. The pivot coupling 68
enables the cross bar 64, and thus in this embodiment
the supporting head 18 itself, to be rotated about a first
axis X1 between a first position in which sheet material
supported by the supporting head 18 is in a generally
transverse orientation forward direction of the device 10,
and a second position in which the sheet material sup-
ported by the supporting head 18 is in a generally parallel
orientation forward direction of the device 10. Further, in
this embodiment the pivot coupling 84 enables the cross
bar 64 (and also the supporting head 18) to be rotated
from the first position, away from the second position, to
a third position. In the third position, sheet material sup-
ported by the supporting head 18 is oblique to the forward
direction of the device 10. In Figures 1 to 18, and 21 to
23, the device 10 is shown with the cross beam 24 in the
first position. As shown in Figure 17, the first axis X1 is
oblique to the longitudinal direction of the mast 16.
[0090] Figure 19 is a partial view showing the upper
mounting beam 66 of the supporting head 18 in the sec-
ond position relative to the mast 16 and carriage 20. As
indicated by angle R1 in Figure 19, the angular displace-
ment between the first and second positions is approxi-
mately 90°. Figure 20 is a partial view showing the upper
mounting beam 66 of the supporting head 18 in the third
position relative to the mast 16 and carriage 20. As indi-
cated by angle R2 in Figure 20, the angular displacement
between the first and third positions is approximately 18°.
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[0091] In this particular embodiment, the carriage 20
includes an inner pivot coupling portion 77, and the sup-
porting head 18 includes an outer pivot coupling portion
78. The inner and outer pivot coupling portions 77, 78
are interconnected by a mounting bolt 80. As shown in
Figures 17 to 20, the carriage 20 includes a drop pin 81,
and the outer pivot coupling portion includes a plate 82.
As particularly shown in Figure 19, the plate 82 has a
through hole 83 that aligns with the drop pin 81, when
the supporting head 18 is in the first position. When the
supporting head 18 is in the first position, the drop pin 81
can extend through the through hole 83 to prevent rota-
tion of the supporting head 18 about the first axis X1.
Conversely, the drop pin 81 can be lifted to release the
supporting head 18, allowing rotation of the supporting
head 18 first axis X1.
[0092] As shown in Figures 17 to 20, the plate 82 fur-
ther includes two limit stops 85 that protrude from the
plate 82. The limit stops 85 abut the inner pivot coupling
77, thereby limiting rotation of the support head 18 about
the first axis X1, relative to the carriage 20, as shown in
Figures 19 and 20.
[0093] The rotary coupling 86 that enables the cross
bar 64, and thus in this embodiment the supporting head
18 itself, to be rotated about a second axis X2, which is
generally orthogonal to the first axis X1. The rotary cou-
pling 86 allows sheet material supported by the support-
ing head 18 to be rotated about the second axis X2.
[0094] The coupling assembly 68 of this embodiment
also includes side shift mechanism 88 that, in this em-
bodiment, is arranged to move the rotary coupling 86,
and thus also the channel 70 and supporting head 18, in
a direction that is transverse to the longitudinal direction
of the mast 16.
[0095] The pivot and rotary couplings 84, 86, and side
shift mechanism 88 have features similar to those of the
devices described and illustrated in International (Patent)
Publication No. WO 2015/161349 (entitled "A Device For
Lifting And Transporting Sheet Material"), filed in the
name of Quantum Workhealth Programmes Pty Ltd, the
disclosure of which is incorporated herein by reference.
[0096] Figures 24 to 31 show a device 110 according
to a second embodiment of the present invention. The
device 110 is intended for use in lifting and transporting
sheet material. The device 110 is substantially similar to
the device 10 of Figure 1, and like components of the
device 110 have the same reference numeral with the
prefix "1".
[0097] As will be observed from Figure 24, the device
110 has a supporting head 118 that has two vacuum
grips 122 that are attached at opposing ends of a cross
bar 124. When compared with the device 10 of the first
described embodiment, the device 110 has a lighter lifting
capacity, and does not include drive motors to rotate the
wheels 114a, 114b. Accordingly, a user of the device
must use manual effort to move the device 110.
[0098] The rear linkage section 158 of the device 110
includes a steerer head 190 that is connected to the rear

end of the rear linkage section 158. Further, the device
110 has a steerer tube 192 that extends through the
steerer head 190, and is connected at a lower end to an
axle housing 194. The upper end of the steerer tube 192
projects upwardly of the steerer head 190, and a stem
196 is secured to the upper end of the steerer tube 192.
The handle 126 is connected to the outer end of the stem
196.
[0099] A transverse axle passes through the axle hous-
ing 194, and a pair of rear wheels 114a are mounted on
the transverse axle so as to rotate about a rear wheel
axis WX.
[0100] In this example, the handle 126, stem 196,
steering tube 192, axle housing 194, transverse axle and
rear wheels 114a together form a steering assembly of
the device.
[0101] As shown in Figure 31, the rear linkage section
158 of the device 110 further includes four weight mounts
138, which in this embodiment extend laterally from the
steerer head 190. Weights 156 are mountable onto the
mounts 138 to provide a counterbalance to the weight of
sheet material that is supported on the supporting head
122. In this embodiment, the mounts 138 are arranged
to support the weights 56 in two groups. In this way, the
weights 156 can be evenly dispersed over the two rear
wheels 14a.
[0102] Each mount 138 has a weight retaining member
(not shown) that inhibits removal of weights 156 from the
respective mount 138. In this embodiment, the weight
retaining members have a shaft within an external screw
thread that is received in internally threaded holes 139
on the outer end of each mount 138. Once installed on
the mounts 138, the weight retaining members block the
weights 156 from sliding off the mounts 138. Accordingly,
in the event that the device 110 moves across a laterally
inclined surface, the likelihood of the weights 156 unin-
tentionally coming off the mounts 138 is reduced.
[0103] As shown in Figures 29 to 31, each weight 156
has a slot that opens to a rear edge of that weight 156.
The weights 156 are loaded onto the mounts 138 with
the slots oriented towards the rear of the device 110. As
shown in Figure 30, as the steering assembly rotates
about the articulation axis AX, the stem 196 moves into
the aligned slots of those weights 156 that are on the
corresponding side of the device 110. As will be appre-
ciated, in this particular embodiment it is advantageous
for the mass of the weights 156 to be fixed relative to the
base 112, and rotationally decoupled from the steering
assembly.
[0104] In this embodiment, the actuator 144 is a me-
chanical actuator, which in this example has a screw shaft
195, a fixed nut 197 through which the screw shaft 195
extends, and a drive input 199 that is rotationally fixed to
the screw shaft 195.
[0105] The base 112 includes a post 198 that is at-
tached to the front linkage section 140. The fixed nut 197
of the actuator 144 connected to the post 198. A user
can rotate the drive input 199 to cause the screw shaft
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195 to rotate, and thus extend or contract the actuator
144. In turn, the change of length of the actuator 144
causes the pivot section 119, and thus also the mast 116,
to rotate about the rotational axis RX.
[0106] In this particular embodiment, the drive input
199 is a socket to which a tool, such as a cordless drill
with a mating socket, is attachable. When desired, the
user can attach the mating socket to the drive input 199
and operate the drill to rotate the screw shaft 195.
[0107] In the embodiment of Figures 24 to 31, the de-
vice 10 has a rear unit that is formed of the front and rear
linkage sections 40, 58, and the steering assembly. Ad-
vantageously, the device 110 can be disassembled, in-
cluding to disconnect the rear unit from the pivot section
119.
[0108] Similarly with the device 10 of the first described
embodiment, the length of the linkage (and thus the base
112) in this embodiment is also adjustable to alter the
wheelbase of the device 110. Figures 25 and 26 show
the device 110 with the base 112 in a contracted config-
uration, and Figures 26 and 28 shows the device 110
with the base 112 in an extended configuration.
[0109] In this particular example, the front end of the
rear linkage section 158 provides a rear limit stop so as
to limit the angular position of the mast 116, and thus
also the pivot section 119, relative to the base 112 to a
first rearmost angular position, when the base 112 is in
the contracted configuration. In Figure 26, the rearmost
angular position is indicated by angle α1.
[0110] With the base 112 in the extended configura-
tion, the rear linkage section 158 is spaced from the pivot
section 119. Accordingly, in this configuration the mast
116, and thus also the pivot section 119, is able to rotate
further about the rotational axis RX towards the rear of
the device 110, beyond the first rearmost angular posi-
tion.
[0111] The device 110 also has a rearward limit stop
to limit the angular position of the mast 116 relative to
the base 112 to a second rearmost angular position. In
this particular embodiment, the rearward limit stop is pro-
vided by a shoulder 148 on the outer casing of the actu-
ator 44. As the mast 16 is moved to the second rearmost
angular position, by the actuator retracting the outer case
over the screw shaft 195, the shoulder 48 abuts the post
195, which limits the extent to which the pivot section 119
and mast 116 can rotate in the rearward direction about
the rotational axis RX. In Figure 28, the second rearmost
angular position is indicated by angle α2. As will be ob-
served by comparing Figures 26 and 28, the angle be-
tween the second rear most angular position and a ver-
tical plane is greater than the angle between the first rear
most angular position and a vertical plane. In other words,
α2 > α1.
[0112] Figures 24 to 31 show a device 210 according
to a third embodiment of the present invention. The de-
vice 210 is intended for use in lifting and transporting
sheet material. The device 210 is substantially similar to
the device 110 of Figure 24, and like components of the

device 210 have the same reference numeral with the
prefix "2" replacing the prefix "1".
[0113] The principle difference is that the device 210
includes a propping leg 280 that is connected to the frame
of the base 212 by a bracket 282. The propping leg 280
can be pivoted on the bracket 282 between a raised po-
sition, as shown in Figures 32, 33 and 35, and a lowered
position, shown in Figure 34. When the propping leg 280
is in the lowered position and against a ground surface,
the propping leg 280 stops the device 210 from inadvert-
ently moving across that surface.
[0114] Throughout this specification and the claims
which follow, unless the context requires otherwise, the
word "comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of
a stated integer or step or group of integers or steps but
not the exclusion of any other integer or step or group of
integers or steps.
[0115] The reference in this specification to any prior
publication (or information derived from it), or to any mat-
ter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion
that that prior publication (or information derived from it)
or known matter forms part of the common general knowl-
edge in the field of endeavour to which this specification
relates.

Claims

1. A device for use in lifting, transporting and installing
sheet material, the device comprising:

a base;
wheels on which the base is supported, such
that the base is movable across a surface on
the wheels, the wheels including:

one or more rear wheels that are connected
to the rear of the base in a manner that per-
mits steering of the device during move-
ment across the surface, and
a front wheel set that is connected to the
front of the base, the front wheel set includ-
ing a wheel to each side of the device, the
wheels of the front wheel set being rotatable
about a common axis;

a mast that extends upwardly from the base, and
is connected to the base such that the mast is
rotatable relative to the base about a rotational
axis, the rotational axis being parallel to the com-
mon axis;
a carriage that is in engagement with the mast
so that carriage is movable along at least a tra-
versable portion of the mast and is guided by
the mast;
a supporting head that is mounted to the car-
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riage, and is configured to support sheet mate-
rial above the surface;
a lifting mechanism to provide support to the car-
riage in the longitudinal direction of the mast;
and
an actuator that is operable to change the an-
gular position of the mast relative to the base.

2. A device according to claim 1, wherein the actuator
is operable to rotate the mast to a forward angular
position relative to the base in which the upper end
of the mast is forward of the rotational axis, or
wherein the actuator is operable to rotate the mast
to a forward angular position relative to the base in
which the upper end of the mast is forward of the
front wheels.

3. A device according to either claim 1, wherein the
actuator is operable to rotate the mast to a rearward
angular position relative to the base in which the up-
per end of the mast is rearward of the rotational axis.

4. A device according to claim 2, further comprising
component parts and/or weights that are disposed
over and/or rearward of the rear wheels,
whereby, when:

the mast is in its forwardmost angular position,
the carriage is at the top of the traversable por-
tion of the mast, and
a predetermined mass is supported on the sup-
porting head,

the centre of mass of the device and the predeter-
mined mass is rearward of the front wheel set.

5. A device according to any one of claims 1 to 4, further
comprising one or more mounts at the rear of the
device, and weights that are mountable onto the
mounts to provide additional mass to counterbal-
ance sheet material that is supported on the support-
ing head.

6. A device according to any one of claims 1 to 5, further
comprising one or more drive motors that are ar-
ranged to drive at least one wheel of the device.

7. A device according to any one of claims 1 to 6, further
comprising an articulated coupling between the front
and rear wheels that enables the rotational axis of
the rear wheels to rotate within a general horizontal
plane and about an articulation axis relative to the
front wheels to thereby steer the device.

8. A device according to claim 7, wherein the articula-
tion axis of the articulated coupling intersects the ro-
tational axis of the rear wheels.

9. A device according to any one of claims 1 to 8, where-
in the base comprises a frame with a linkage that
extends between the front and rear portions of the
device, whereby the length of the linkage is adjust-
able to thereby adjust the wheelbase of the device.

10. A device according to claim 7, wherein the frame
further comprises a swivel that enables the articula-
tion axis to rotate relative to the common axis of the
front wheels.

11. A device according to any one of claims 1 to 10,
wherein the base includes a pivot section that is piv-
otally connected to the frame, the pivot section in-
cluding a mast step to which the mast is connected,
and wherein the actuator is a linear actuator that is
connected at one end to the frame, and at the op-
posing end to the pivot section.

12. A device according to claim 11, further comprising
at least one axle on which the front wheels are
mounted, wherein the front wheels are connected to
the pivot section so that the common axis is rotatable
so as to rotate with the mast about the rotational axis.

13. A device according to any one of claims 1 to 10,
wherein the actuator includes a screw shaft that is
rotatable to rotate the mast, a fixed nut that is con-
nected to the base, and a drive input that is rotation-
ally fixed to the screw shaft, whereby a user can ro-
tate the drive input to cause the threaded shaft to
rotate.

14. A device according to any one of claims 1 to 13,
wherein the supporting head has two spaced apart
support subassemblies that are interconnected by a
cross bar; and the device further comprises a cou-
pling assembly that couples the supporting head to
the carriage,
wherein the coupling assembly includes a cross bar
mounting portion, and two spaced apart connectors
that include a first connector and a second connec-
tor,
wherein the first connector connects the cross bar
to the cross bar mounting portion such that the cross
bar is rotatable about the first connector between a
first position and one or more second positions, and
wherein the second connector is configured to re-
leasably connect the cross bar to the cross bar
mounting portion, whereby, when the supporting
head is in the first position relative to the cross bar
mounting portion, the second connector can be ar-
ranged to prevent the cross bar rotating about the
first connector out of the first position.

15. A device for use in lifting, transporting and installing
sheet material, the device comprising:
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a base;
wheels on which the base is supported, such
that the base is movable across a surface on
the wheels, the wheels including:

one or more rear wheels that are connected
to the rear of the base in a manner that per-
mits steering of the device during move-
ment across the surface, and
a front wheel set that is connected to the
front of the base, the front wheel set includ-
ing a wheel to each side of the device, the
wheels of the front wheel set being rotatable
about a common axis;

a mast that extends upwardly from the base;
a carriage that is in engagement with the mast
so that carriage is movable along at least a tra-
versable portion of the mast and is guided by
the mast;
a lifting mechanism to provide support to the car-
riage in the longitudinal direction of the mast
a supporting head that is configured to support
sheet material above the surface, the supporting
head has two spaced apart support subassem-
blies that are interconnected by a cross bar;
a coupling assembly that couples the supporting
head to the carriage, the coupling assembly hav-
ing a cross bar mounting portion, and two
spaced apart connectors that include a first con-
nector and a second connector,
wherein the first connector connects the cross
bar to the cross bar mounting portion such that
the supporting head is rotatable about the first
connector between a first position and one or
more second positions, and
wherein the second connector is configured to
releasably connect the cross bar to the cross
bar mounting portion, whereby, when the sup-
porting head is in the first position relative to the
cross bar mounting portion, the second connec-
tor can be arranged to prevent the cross bar ro-
tating about the first connector out of the first
position.

16. A device according to either claim 14 or 15, wherein
the second connector includes one or more spring-
biased pins that are mounted on the cross bar mount-
ing portion, and are arranged with a shaft that is to
project through aligned apertures in the cross bar
and cross bar mounting portion when the supporting
head is in the first position.
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