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(57) Abstract: A conveyor belt lifting device for use on a belt-type conveyor comprising a conveyor belt supported by a support
structure includes an inflatable bag and is operable between a retracted condition in which the inflatable bag is detlated and an op-
erative condition in which the inflatable bag is inflated and its operably upper surtace adopts a shape generally to conform to an
underside of the conveyor belt. The invention extends to a method for providing access to components of a belt-type conveyor
comprising a conveyor belt supported by a support structure.
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CONVEYOR BELT LIFTING DEVICE

FIELD OF THE INVENTION

This invention relates to conveyors. More particularly, this invention relates to
conveyors of the belt type. In particular, the invention relates to a device for
liting a belt of a conveyor of the belt type from a supporting conveyor

substructure to facilitate maintenance on the conveyor system.

BACKGROUND OF THE INVENTION

Conveyors of various sorts are ubiquitous in industry. Various types of

. conveyors are known, but belt conveyors are extremely common and are used

for the transport of large quantities of goods. Such conveyors commonly
comprise a supporting framework on which an endless belt is supported. The
belt is directly supported on rollers, which may be driving rollers or idler rollers.
These rollers are generally cylindrical in shape and are rotatably supported on
a bearing shaft or on stub axles for rotation about their longitudinal axes.
Where products such ores or minerals are conveyed in large quantities, the
conveyor is often shaped so that when viewed in profile it has a trough or
dished shape. This requires that the driving and idler rollers are configured to

maintain the belt in this shape.
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Of course, conveyor systems, particularly those in use in conveying heavy
goods such as ores or minerals, are subject to breakdown and require
maintenance. In order to perform this maintenance on the belt, rollers, roller
bearings or framework of the conveyor, it has in the past been necessary to
stop the conveyor, remove the goods being transported by the conveyor from a
substantial portion thereof and then to lift the belt so as to repair the belt itself
or to gain access to the roller or rollers systems or framework. This requires
the use of substantial labour and leads to significant down-time for the
conveyor. Accordingly, it would be an advantage to provide a device to
facilitate the maintenance of a belt type conveyor without having to remove
large quantities of goods from the conveyor and without requiring the
dismantling of large sections of the conveyor. It will also be appreciated that
belt type conveyors are often accessible from one side of the conveyor only, by
way of a walkway or the like. It would therefore be a further advantage to
provide that the said device were operable from one proximal side of the
conveyor without the need to access the distal side of the conveyor.

OBJECT OF THE INVENTION

It is an object of this invention to provide a conveyor belt lifting device, which
will, at least in part, obviate the problems set out above and achieve the

advantages stated.

SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provide a conveyor belt
lifting device for use on a belt-type conveyor comprising a conveyor belt
supported by a support structure, the device including an inflatable bag and
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being operable between a retracted condition in which the inflatable bag is
deflated and an operative condition in which the inflatable bag is inflated and
its operably upper surface adopts a shape generally to conform to an

underside of the conveyor belt.

The operably upper surface of the inflatable bag may adopt a troughed shape

on inflation.

The conveyor belt lifting device may include

a frame on which the inflatable bag is supported;

the frame being selectively variable in shape and configuration thereby
to selectively vary the shape adopted by the operably upper surface of the
inflatable bag on inflation thereof.

The frame may comprise a plurality of frame sections, each of which is variably
angularly displaceable with respect to its neighbouring frame sections. In a
preferred embodiment of the invention, the frame includes three inter-
connected frame sections, being first and second outer frame sections and an
intermediate frame section, each of the frame sections defining a bearing
surface for supporting a portion of the inflatable bag and the first and second
outer frame sections being pivotally connected to the intermediate frame

- section and pivotally displaceable between a retracted condition in which its

bearing surface is co-planar with that of the intermediate frame section and an
extended condition in which its bearing surface is angled with respect to the

bearing surface of the intermediate frame section.

The conveyor belt lifting device may include means for displacing at least one
of the outer frame sections between its retracted and extended conditions.
Further, the device may include locking means for releasably locking the frame

sections in their extended conditions.
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In a preferred embodiment of the invention, the frame comprises a static
support frame on which the first, second and intermediate frame sections are
mounted and which includes a first displacement means, the first displacement
means comprising a pair of arms, a first end of each of which is pivotally
mounted to a respective side of the first outer frame section at the distal end of
the device and a second end of which is slidably mounted in a slide mounted
on the static support frame generally co-parallel with the support surface of the
intermediate frame section; and an actuator connected to the arms and
operable from the proximal end of the device.

The conveyor belt lifting device may further include a second displacement
means comprising a pair of arms, a first end of each of which is pivotally
mounted to a respective side of the second outer frame section at the proximal
end of the device and a second end of which is connected to a cross member
joining the first and second arms; and a pair of toothed members each of which
is mounted in register with each other on the static support frame generally co-
parallel with the support surface of the intermediate frame section, the cross
member being engageable ratchet-fashion with selected pairs of teeth of the

toothed members.

The conveyor belt lifting device may include retaining means for retaining the
inflatable bag in contact with the support surfaces of the frame sections when
in its inflated condition. Then, the retaining means may comprise a pair of
straps, ends of each of which are connected to the support frame on opposed
sides thereof and at the intersection between the intermediate frame section
and a respective one of the first and second outer frame sections, the straps
being tensioned to retain the inflatable bag in abutment with the support frame

when in its inflated condition.

According to a second aspect of the invention there is provided a method for
providing access to components of a belt-type conveyor comprising a conveyor
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belt supported by a support structure, the method including

positioning a conveyor belt liting device, the device including an
inflatable bag and being operable between a retracted condition in which the
inflatable bag is deflated and an operative condition in which the inflatable bag
is inflated and its operably upper surface adopts a shape generally to conform
to an underside of the conveyor belt; and

configuring the conveyor belt lifting device in its operative condition,
thereby to lift at least a portion of the conveyor belt from its support structure.

The conveyor belt lifing device of the method may be as hereinbefore

described.

Pl

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now described, by way of example, with reference to the

accompanying diagrammatic drawings. In the drawings:

Figure 1 shows a perspective view of the conveyor belt lifting device in
accordance with the invention in its operative condition;

Figure 2 shows a side view of the device in position for use on a belt type

conveyor,

Figure 3 shows the device of Figure 2 in a first stage of operation, with its

inflatable bag in a deflated condition;

Figure 4 shows the device of Figure 2 in a second stage of operation with its

inflatable bag in an inflated condition;

PCT/IB2008/000787
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Figure 5 shows a sectional side view of the device in its retracted condition, as

depicted in Figure 4;
Figure 6 shows a sectional top plan view of the device as depicted in Figure 4;
Figure 7 shows a side view of the device as depicted in Figure 2; and
Figure 8 shows a side view of the device in its operative condition, as depicted

in Figure 4.

DETAILED DESCRIPTION OF THE DRAWINGS

In the drawings, reference numeral 10 generally refers to a conveyor belt lifting

- device in accordance with the invention.

The device 10 has a frame 12, which includes a static support frame 14 in the
form of an open-topped box 16 having opposed long sides 18 and opposed
proximal and distal short sides 20 and 22, respectively. An intermediate frame
section 24 is mounted fast with the static support frame 14. First and second
outer frame sections 26 and 28, respectively, are pivotally mounted to the
static support frame 14 so that the first and second frame sections 26,28 and
the intermediate frame section 24 are positioned end to end. Each of the
frame sections 24,26,28 defines a support surface 30 and an inflatable bag 32,
generally in the shape of a cushion of substantially the same dimensions as
the combined dimensions of the support surfaces 30 of the frame sections
24,26,28, is supported on the support surfaces 30 thereof. The inflatable bag
32 has a two-way valve 34 via which it may be inflated with air and
subsequently deflated, as required. A pair of retaining straps 36 is mounted on
the static support frame 14, ends 38 of each strap being attached to respective
long sides 18 thereof, and the straps passing over the inflatable bag 32. The
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retaining straps 36 are adjustable and may be spring loaded so that they retain
the inflatable bag 32 in its position in contact with the frame sections 24,26,28,
particularly when the device 10 is in use and the inflatable bag 32 is in its

inflated condition (as best seen in Figure 4).

Further, the device 10 has a displacement system 40 (shown in Figures 4 and
5) for displacing the second frame section 28 between its retracted and
extended conditions, the retracted condition being illustrated in Figure 2 and
the extended conditions being illustrated in Figures 3 and 4. The displacement
system 40 comprises a pair of arms 42, first ends 44 of each of which are
pivotally attached to opposed sides 46 of the second frame section 28 and
second ends 48 of which are pivotally mounted on a sliding member 50, ends
51 of which slide within rails 52 attached to respective long sides 18 of the
static support frame 14. The sliding member 50 is connected by means of two
cross members 54 to a second sliding member 56, ends 58 of which also slide
in the respective rails 52. An actuator 60 is connected a mid-point of the
second sliding member 56 and passes through an aperture in the proximal
short side 20, terminating in a handle 62. The actuator 60 is manually operable
to slide the sliding members 50,56 in tandem within the rails 52 and thereby to
selectively lift and lower the second frame section 28. Further, the actuator 60
has a series of locating holes 64 and it may be locked in a desired position by
slotting a peg (65) into a selected one of the locating holes 64 when the
desired elevation of the second frame section 28 is attained.

Adjacent the proximal short side 20 of the static support frame 14, a second
displacement system 66 (also shown in Figures 5 and 6) is located. As with
the first displacement system 40, the second displacement system 66
comprises a pair of arms 68, first ends 70 of each of which are pivotally
mounted to opposed sides 72 of the first outer frame section 26 and second
ends 74 of which are joined by means of a cross-member 76, free ends 78 of
which protrude beyond the arms 68. A pair of toothed rails 80 are fixed one to
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each inner surface of the long sides 18 of the static support frame 14, the teeth
of the respective toothed rails 80 being in register. Then the first outer frame
section 26 may be manually lifted and locked in a desired position by locating
the free ends 78 of the cross-member 76 in respective recesses created by

neighbouring pairs of teeth, in a well-known ratchet-fashion.

In use, the device 10 in its retracted condition and with the inflatable bag 32
deflated, is slid beneath the conveyor belt 90 of a belt type conveyor 92
proximal a set of rollers 94, as best seen in Figure 7. In this case, the
conveyor 92 comprises a typical ore carrying conveyor with a plurality of idler
roller sets 94, each set of idler rollers 94 comprising a single central generally
horizontally mounted roller 96 and two outer upwardly angled rollers 98,
thereby maintaining the conveyor belt 90 in a trough-like configuration. The
conveyor belt lifting device 10 is then manipulated and the first and second
outer frame sections 26 and 28 angularly displaced until the intermediate
frame section 24 of the device 10 is immediately below the central horizontal
portion of the conveyor belt 90 and the outer frame sections 26,28 are each
proximal the angled portions of the conveyor bélt 90. Once in place, the
inflatable bag 32 is inflated to lift the conveyor belt 90 from contact with the
idler roller set 94 requiring maintenance, ie that adjacent to which the lifting
device 10 has been positioned. The idler roller set 94 may be worked on or
even removed and replaced with the conveyor belt 90 in this condition and
without having to remove a substantial amount of the ore load from the
conveyor belt 90. When maintenance is complete, the inflatable bag 32 is
deflated, the outer frame sections 26,28 are moved to their retracted positions
and the belt lifting device 10 is then slid out from beneath the conveyor belt 90.

It will be appreciated that many large conveyor systems have a walk-way
located on one side of the conveyor belt 90, but not necessarily on both sides
thereof. Thus, the conveyor belt lifting device 10 of the embodiment illustrated

in the drawings is operable from one side, ie the side adjacent to the walk-way.
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Both displacement systems 40,66 may be operated from one side of the static
support frame 14, thereby obviating the need to work from both sides of the
belt-type conveyor 92. It will be appreciated that the displacement systems
40,66 are not the only means of displacing the outer frame sections 26,28 and
that any suitable means may be used without departing from the scope of the
invention. Thus, for example, the displacement systems may be pneumatically,
hydraulically or electrically driven and may be designed to suit such power
sources. By means of this invention there is provided a conveyor belt lifting
device 10, which is simple and permits maintenance to be carried out on a belt
type conveyor 92 without the need to unload the system. The device 10 is
configurable to cope with varying sizes of conveyor belts having varying

cross-sectional configurations.
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-10-

CLAIMS

A conveyor belt lifting device for use on a belt-type conveyor
comprising a conveyor belt supported by a support structure, the device
including an inflatable bag and being operable between a retracted
condition in which the inflatable bag is deflated and an operative
condition in which the inflatable bag is inflated and its operably upper
surface adopts a shape generally to conform to an underside of the

conveyor belt.

The conveyor belt lifting device as claimed in claim 1 wherein the
operably upper surface of the inflatable bag adopts a troughed shape

on inflation.

The conveyor belt lifting device as claimed in claim 1 or claim 2 which
includes |

a frame on which the inflatable bag is supported;

the frame being selectively variable in shape and configuration
thereby to selectively vary the shape adopted by the operably upper
surface of the inflatable bag on inflation thereof.

The conveyor belt liting device as claimed in claim 3 in which the frame
comprises a plurality of frame sections, each of which is variably
angularly displaceable with respect to its neighbouring frame sections.

The conveyor belt lifting device as claimed in claim 4 in which the frame
includes three inter-connected frame sections, being first and second
outer frame sections and an intermediate frame section, each of the
frame sections defining a bearing surface for supporting a portion of the
inflatable bag and the first and second outer frame sections being
pivotally connected to the intermediate frame section and pivotally
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displaceable between a retracted condition in which its bearing surface
is co-planar with that of the intermediate frame section and an extended
condition in which its bearing surface is angled with respect to the

bearing surface of the intermediate frame section.

The conveyor belt lifting device as claimed in claim 5 which includes
means for displacing at least one of the outer frame sections between

its retracted and extended conditions.

The conveyor belt liting device as claimed in claim 6 which includes
locking means for releasably locking the frame sections in their

extended conditions.

The conveyor belt lifting device as claimed in claim 6 in which

the frame comprises a static support frame on which the first,
second and intermediate frame sections are mounted and which
includes a first displacement means,

the first displacement means comprising a pair of arms, a first
end of each of which is pivotally mounted to a respective side of the
first outer frame section at the distal end of the device and a second
end of which is slidably mounted in a slide mounted on the static
support frame generally co-parallel with the support surface of the
intermediate frame section; and an actuator connected to the arms and

operable from the proximal end of the device.

The conveyor belt lifting device as claimed in claim 8 which includes a

second displacement means comprising

a pair of arms, a first end of each of which is pivotally mounted
to a respective side of the second outer frame section at the proximal
end of the device and a second end of which is connected to a cross

member joining the first and second arms; and

PCT/IB2008/000787
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a pair of toothed members each of which is mounted in register
with each other on the static support frame generally co-parallel with
the support surface of the intermediate frame section, the cross
member being engageable ratchet-fashion with selected pairs of teeth

of the toothed members.

The conveyor belt liting device as claimed in claim 5 which includes
retaining means for retaining the inflatable bag in contact with the
support surfaces of the frame sections when in its inflated condition.

The conveyor belt lifting device as claimed in claim 10 in which the
retaining means comprises a pair of straps, ends of each of which are
connected to the support frame on opposed sides thereof and at the
intersection between the intermediate frame section and a respective
one of the first and second outer frame sections, the straps being
tensioned to retain the inflatable bag in abutment with the support

frame when in its inflated condition.

A method for providing access to components of a belt-type conveyor
comprising a conveyor belt supported by a support structure, the
method including

positioning a conveyor belt lifting device, the device including an
inflatable bag and being operable between a retracted condition in
which the inflatable bag is deflated and an operative condition in which
the inflatable bag is inflated and its operably upper surface adopts a
shape generally to conform to an underside of the conveyor belt; and .

configuring the conveyor belt lifting device in its operative
condition, thereby to lift at least a portion of the conveyor belt from its

support structure.

The method as claimed in claim 12, in which the conveyor belt lifting

PCT/IB2008/000787
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device is as claimed in any one of claims 2 to 11.

14. A conveyor belt liting device substantially as herein described and
illustrated with reference to the accompanying diagrammatic drawings.

15. A method for providing access to components of a belt-type conveyor,
the method substantially as herein described with reference to the

accompanying diagrammatic drawings.
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