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ABSTRACT OF THE DISCLOSURE

An apparatus and method for providing temporary support for and for isolation of an
operating conveyor belt in order to insert permanent belt support structure. A top belt guard
support and a bottom belt guard support are provided. A cantilever support structure that is
connected to the leading ends of the top belt guard support and the bottom belt guard support that
are primarily supported in a cantilever manner. The top belt guard support and the bottom belt
guard support form a protected zone within a linear distance of the length of the top and bottom
belt guard supports that enable installation of different types of permanent supports while the

conveyor belt is operating.
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TITLE:

Apparatus and Method for Temporary Support and Isolation for a Conveyor Belt

FIELD OF THE INVENTION

This invention relates to an apparatus and method for providing temporary support to an
operating mining or bulk transfer conveyor belt in order to increase the effective length of the
conveyor belt. The apparatus permits lengthening and supporting the conveyor belt without
having to stop the conveyor belt to enable workers to assemble a permanent belt support
structure. The apparatus is referred to as the Universal Structural Assembly Module (“USAM™).

To maintain efficiency of many mining and other bulk material handling operations, it is
often necessary to lengthen conveyor belts that transfer the mined material and move the loading
point closer to an area of current mining activity. Additional support structure for the conveyor
belt must be added to accommodate the increased length. Stopping the belt to insert additional
permanent structural belt support components may interfere with the continuity of the mining
activity. Inserting permanent structural belt support components under the weight of an
unsupported belt may also be difficult, time consuming, and potentially hazardous. Different
types or styles of structural supports require different installation procedures. Therefore it is
desirable to have a safe temporary conveyor belt support structure that can be used without
having to stop the conveyor belt and enable one to safely insert a permanent belt support
structure of different types or styles while the belt is being temporarily supported.

The present invention provides a temporary support structure to eliminate the need for

stopping the conveyor belt to install a permanent support structure of any typical style of belt




support structure used for bulk material transfer including roof-hung structure. This is done by
incorporating full metal guards around top and bottom conveyor belts to protect workers from the
moving belts. The guards create a protected zone where a single section of permanent belt
support structure can be safely assembled. Once a single section of permanent belt support
structure is assembled in the protected zone, the apparatus is advanced a single increment,
allowing the operating belt to contact the newly assembled section of permanent belt support
structure, and creates a protected zone for assembly of another section of permanent belt support
structure. The invention also provides a means to control and maintain proper alignment of the

conveyor belt structure.

BACKGROUND OF THE INVENTION

The typical conveyor belt system has a belt connected to form a single, continuous loop
like a rubber band. This loop is driven in circular fashion and material to be conveyed is loaded
on the top portion of the loop or top belt. At the end of the loop, the belt turns over forming the
bottom belt and the conveyed material falls off the belt . This loop is typically extended over a
significant length (thousands of feet) and must be continuously supported. The belt support
system may consist of incremental, structural members which are hand assembled. A single
section of permanent belt support structure typically includes a right and left side rail, a belt
support frame, a top roller, and a bottom roller. In underground applications, the belt frames are
typically supported by either standing on the floor or hanging from the roof. Chains are typically

used to support the hanging type belt frame. To extend a conveyor belt system, the belt loop




must be lengthened and additional sections of permanent belt support structure
must be assembled and installed. This assembly process requires shutting down
the belt. The belt drive mechanism must be locked out to guarantee that the belt
cannot move. This is required because the workers will be in contact with the

5 belt during the permanent belt support structure assembly process and a moving
belt presents a safety hazard.

A typical conveyor belt must be stopped to allow workers to assemble
permanent belt support structure during or in preparation to advance the belt tail
roller and extend the conveyor belt length. Assembling permanent belt support

10 structure constitutes a time-consuming delay to the mining cycle. In order to
avoid this time consuming delay the inventors have developed a belt support
structure assembly module that protects workers from the conveyor belt.

There is no known device that provides a means for installation of
conveyor belt support structure to support an increase of effective length of a belt
15 without the need to stop the belt and that can be used on both floor-stand type

and roof-hung type belt support structures.

The preceding discussion of the background to the invention is intended to
facilitate an understanding of the present invention. However, it should be
appreciated that the discussion is not an acknowledgement or admission that

20 any of the material referred to was published, known or part of the common

general knowledge in Australia as at the priority date of the application.

SUMMARY OF INVENTION

According to a first aspect of the invention there is provided an apparatus
et for providing temporary support to an operating conveyor belt which comprises:
25 (3) a top belt guard support having a leading end;

(b)  a bottom belt guard support having a leading end;
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(c) a cantilever support structure connected to the leading ends of the
top belt guard support and thé bottom belt guard support in which
the top belt guard support is primarily supported in a cantilevered
manner and the bottom belt guard support is primarily supported in

5 a cantilevered manner; and

(d) a protected zone formed within a linear distance determined by a
length of the top and bottom belt guard supports which enable
installation of different types of permanent supports while the
conveyor belt is operating and within protection of the belt guard

10 supports.
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The invention may additionally provide for a cantilever support structure
that includes:
(@) a vertical member on which the top belt guard support is pivotally
supported and the bottom belt guard is pivotally supported; and:

5 (b)  an intermediate support in which the top belt guard support and
bottom belt guard support are supported vertically, the intermediate
support is positioned between the vertical member and the
protected zone and having means compensating for floor
undulations and changes in vertical belt positions.

10 The invention may also provide for a cantilever support structure that has
a means to advance to a next incremental position for permanent belt support
structure assembly.

The invention may additionally provide for an apparatus that has a means
for maintaining alignment of the permanent belt support structure during the

15 assembly of the permanent belt support structure.




According to a second aspect of the invention there is provided a method

of installing permanent conveyor belt support after a conveyor belt has been

advanced toward a forward tail piece comprising:

(@)

()

10

15

(©

providing a safety guard unit which supports the conveyor
belt in which a top belt is supported and a bottom return belt
is substantially enclosed and supported, the safety guard
unit forms a protected zone;

supporting the safety guard unit by a cantilever support
structure located at an end of the safety guard unit toward a
forward tail piece in which most of the weight of the safety
guard unit is supported by the cantilever support structure
and most of the weight of the top belt in the protected zone is
supported by the cantilever support and most of the weight
of the return belt in the protected zone is supported by the
cantilever support; and

installing permanent conveyor belt supports within the

protected zone.

Preferably the cantilever support includes:

@
20

(b)

25

a vertical member in which the top belt guard support is pivotally

supported and the bottom belt guard support is pivotally supported;

an intermediate support in which the top belt guard support and
bottom belt guard support are supported vertically, the intermediate
support is positioned between the vertical member and the

protected zone and having means compensating for floor
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undulations and changes in vertical belt positions.
‘The method may also include advancing the cantilever support structure
to a next incremental position for permanent belt structure assembly.
The method may also include maintaining alignment of the permanent belt
structure during assembly of the permanent belt structure.

DESCRIPTION OF THE DRAWINGS

Fig. 1 A side view in elevation of a typical floor standing conveyor belt
assembly.

Fig. 2 An end view in elevation of a floor standing conveyor belt assembly.

Fig. 3 A side view in elevation of a typical roof hung conveyor belt
assembly.

Fig. 4 An end view in elevation of a roof hung conveyor belt assembly.

Fig. 5 A side view in elevation of the Universal Structure Assembly Module.

Fig. 6 An end view in elevation of a roof hungffloor standing conveyor belit

with a track for the Universal Structure Assembly Module.

Fig. 7 A cross sectional view of Figure 5 along the line 7-7.

-6/2 -
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DETAILED DESCRIPTION OF A PREFERRED A EMBODIMENT

Definitions

“Belt Guard Support” means a formed metal or non-metal sheet which, first, effectively confines
a moving conveyor belt, thus reducing or eliminating the potential for contact between personnel
and the moving conveyor belt, and second, provides physical support for the weight of the
conveyor belt.

“Cantilevered Manner” means in the manner of a rigid lever, fixed at one end and supported by a
fulerum located between the fixed end and the free end of the lever such that the free end projects
beyond the fulcrum.

“Cantilever Support Structure” means a rigid framework providing a fixed (pivoted) axis about
which a lever (“guard support”) can rotate and a fulcrum point or line which supports the lever
such that the fulcrum is located between the fixed end and the free end of the lever.

“Leading End” means an end that is closest to the front end of the apparatus which advances
toward a work face in the mine as opposed to the back end of the apparatus. For an example of

the leading end see Figure 5 no. 50 which is closest to the front end 54 as opposed to a trailing
end 46.

“Primarily Supported” means the manner in which the fulcrum point or line carries the majority
of the weight of a lever.

“Protected Zone” means working area where personnel are shielded by mechanical guards from
contact with a moving conveyor belt.

“Intermediate Support” means a fulcrum point or line located between the two ends of a lever.

“Means Compensating” means a system of springs, bolts, and hydraulic pistons installed in a
manner to provide adjustments to raise or lower the free end of the “belt guard support”.

“Means for Maintaining Alignment” means an alignment anchor system that is used to prevent
motion of the USAM.

“Next Incremental Position” means the unit length of the permanent conveyor belt structure
being installed.

“Forward Tailpiece” means a roller used to reverse the direction of the conveyor belt generally
located near the point where material is deposited on the conveyor belt.

“Trailing End” means an end that is located near the back end of the apparatus furthest away
from the direction of advancement toward a work face in the mine that is opposite to the leading

11-




end. For an example of the trailing end see Figure 5 no. 46 which is located near the back end 56
of the apparatus.

“Safety Guard Unit” means fixed metal or non-metal sheeting which separates the moving
conveyor belt from personnel.

“Substantially Enclosed” means an envelope, open on each end, which surrounds the conveyor
belt.

Description

Figs. 1 and 2 show a typical floor standing conveyor belt system with a top belt 2 and a
bottom belt 4 that are connected to form a single continuous loop. The loop is driven in a
circular fashion and material to be conveyed is loaded on the top belt 2. At the end of the loop,
the belt turns over forming the bottom belt 4 and the conveyed material falls off the belt . This
loop is typically extended over a significant length (thousands of feet) and must be continuously
supported. The conveyor belt support system consists of incremental, structural members which
are hand assembled. A single section of belt structure typically includes a right and left side rail
6, 2 belt frame 8, a top roller 10, and a bottom roller 12. The belt frames are supported by floor

legs 16 that stand on the floor 20.

Figs. 3 and 4 show a typical roof hung conveyor belt system with a top belt 2 and a
bottom belt 4 that are connected to form a single continuous loop. The loop is driven in a
circular fashion and material to be conveyed is loaded on the top belt 2 At the end of the loop,
the belt turns over forming the bottom belt 4 and the conveyed material falls off the belt. This

loop is typically extended over a significant length (thousands of feet) and must be continuously

12-




supported. The conveyor belt support system consists of incremental, structural members which
are hand assembled. A single section of belt structure typically includes a right and left side rail
6, a belt frame 8, a top roller 10, and a bottom roller 12. The belt frames are supported by chains

14 that are attached to the roof 18.

Fig. 5 shows the USAM 21 with a front end 54 and a back end 56. A top belt guard
support 24 and a bottom belt guard support 26 separate the top belt 2 and bottom belt 4 from
contact with the belt structure and workers which creates a protected zone 22 near the back end
56 of the USAM 21. This protected zone 22 is typically large enough to accommodate one
incremental section of permanent belt structure to be inserted. The top belt guard support 24 and
the bottom belt guard support 26 are attached to a mobile frame 28. This mobile frame 28 can
roll either on included wheels 30 that fit inside a track 31 of a separate sub-structure 32 or
advance on rollers, tracks, or skids which come in direct contact with the floor 20. The sub-
structure 32 is long enough to accommodate a desired length of total belt advancement. The
USAM 21 also has onboard controls 34 for an advancement means 35 and an alignment anchor
36.

Because the protected zone 22 separates both the top belt 2 and the bottom belt 4 from
contact with permanent belt support structure to be inserted and the workers, the conveyor belt
system can be running while a section of permanent belt support structure is assembled. Once a
section of permanent belt support structure is assembled, the onboard lcontrols 34 are used to
advance the USAM 21 a distance sufficient to permit installation of another section of permanent

belt support structure. This process is repeated until the total desired length of permanent belt

13-
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support structure has been added to the conveyor belt system.

A critical factor in conveyor belt support system instaliation is linear alignment of the
conveyor belt on a longitudinal path. Before an extended length of permanent belt support can
be added to the conveyor belt system utilizing the USAM 21, the sub-structure 32, when
available, must be advanced and alignment maintained. To accomplish this, the alignment
anchor 36 is set in place to prevent motion of the USAM 21. The sub-structure is advanced
longitudinally through the USAM 21 along a desired straight line path while the transverse
position of the sub-structure 32 is controlled due to a tight tolerance between the USAM 21
wheels 30 and the sub-structure 32. Because the sub-structure 32 is advanced on the desired
longitudinal path, the USAM 21 is automatically aligned when it is advanced because it tracks on
the sub-structure 32. This provides alignment of the permanent belt support structure installed
with the USAM 21 and consequently the conveyor belt without additional adjustment.

The design of the top belt guard support 24 and the bottom belt guard support 26 permits
adaptation to changing pitch and undulation of the floor. The top belt guard support 24 is
mounted to a top belt guard support fixed pivot point 40 located on a vertical member 38. The
top belt guard support 24 is supported near its leading end 50 by an intermediate support 44 to
form a cantilever design. The top belt guard support 24 acts as a lever that is attached to a top
belt guard support fixed pivot point 40 located on a vertical member 38 and is supported by the
intermediate support 44 to make a cantilever support structure. The bottom belt guard support 26
is mounted to a bottom belt guard support fixed pivot point 42 locateci on a vertical member 38.
The bottom belt guard support 26 is supported near its leading end 52 by an intermediate support

44 to form a cantilevered design. The bottom belt guard support 26 acts as a lever that is attached
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to the bottom belt guard support fixed pivot point 42 located on a vertical
member 38 and is supported by the intermediate support 44 to make a cantilever
support structure. This intermediate support 44 allows the height of a trailing
end 46 of the top belt guard support 24 and a trailing end 48 of the bottom belt
guard support 26 to change in response to changes in floor and belt geometry.
Additionally, adjustment is provided for the intermediate support 44 to provide
increased range of motion.

Fig. 6 shows the separate sub structure 32 with the track 31 relative to a
composite of both a typical roof hung conveyor belt and a typical floor standing
conveyor belt.

Fig. 7 shows the top belt guard support 24 and the bottom belt guard
support 26 supported by the intermediate support 44. The wheels 30 of the

USAM 21 are in the track 31 of the separate sub structure 32.

\

Throughout the specification, unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the

exclusion of any other integer or group of integers.

11 -
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The Claims Defining the Invention are as follows:

L An apparatus for providing temporary support to an operating conveyor
belt which comprises:

(a)  atop belt guard support having a leading end;

(b)  abottom belt guard support having a leading end;

(¢)  acantilever support structure connected to the leading ends of the
top belt guard support and the bottom belt guard support in which
the top belt guard support is primarily supported in a cantilevered
manner and the bottom belt guard support is primarily supported in
a cantilevered manner; and

(d) a protected zone formed within a linear distance determined by a
length of the top and bottom belt guard supports which enable
installation of different types of permanent supports while the
conveyor belt is operating and within protection of the belt guard

supports.

R 2. An apparatus as recited in claim 1 wherein the cantilever support structure
includes: ‘
. (@)  avertical member on which the top belt guard support is pivotally
supported and the bottom belt guard is pivotally supported; and
(b)  an intermediate support in which the top belt guard support and
bottom belt guard support are supported vertically, the

intermediate support is positioned between the vertical member

and the protected zone and having means compensating for floor

undulations and changes in vertical belt positions.

3. An apparatus as recited in claim 1 in which the cantilever support structure
has a means to advance the cantilever support structure to a next

incremental position for permanent belt structure assembly.

12
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An apparatus as recited in claim 3 including a means for maintaining

alignment of the permanent belt support structure during assembly of the

permanent belt support structure.

A method of installing permanent conveyor belt support after a conveyor

belt has been advanced toward a forward tail piece comprising:

@

(b)

©

providing a safety guard unit which supports the conveyor belt in
which a top belt is supported and a bottom return belt is
substantially enclosed and supported, the safety guard unit forms a
protected zone;

supporting the safety guard unit by a cantilever support structure
located at an end of the safety guard unit toward a forward tail
piece in which most of the weight of the safety guard unit is
supported by the cantilever support structure and most of the
weight of the top belt in the protected zone is supported by the
cantilever support and most of the weight of the return belt in the
protected zone is supported by the cantilever support; and
installing permanent conveyor belt supports within the protected

zone,

A method as recited in claim 5 wherein the cantilever support structure

includes:

@

(b)

a vertical member in which the top belt guard support is pivotally
supported and the bottom belt guard support is pivotally supported;
and _

an intermediate support in which the top belt guard support and
bottom belt guard support are supported vertically, the
intermediate support is positioned between the vertical member
and the protected zone and having means compensating for floor

undulations and changes in vertical belt positions.

13
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7. A method as recited in claim 5 including advancing the cantilever support
structure to a next incremental position for permanent belt structure

assembly.

8. A method as recited in claim 7 including maintaining alignment of the

5 permanent belt structure during assembly of the permanent belt structure.

9. An apparatus substantially as herein described with reference to the

accompanying drawings.

10. A method substantially as herein described with reference to the

accompanying drawings.

10
Dated this Twenty Second day of March 2004.
CONSOL, INC.
Applicant
15
Wray & Associates

Perth, Western Australia
Patent Attorneys for the Applicant
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