wo 2012/149595 A1 |[IN 000 0O O Y O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/149595 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

International Filing Date:
30 April 2012 (30.04.2012)

Filing Language: English
Publication Language: English
Priority Data:

2011901608 2 May 2011 (02.05.2011) AU
Applicant (for all designated States except US):

LANGKILDE ENGINEERING SERVICES [AU/AUJ;
138 Burswood Road, Burswood, Western Australia 6100
(AU).

Inventors; and

Inventors/Applicants (for US only): LANGKILDE, Neil
Robert [AU/AU]; C/- Karnet Prison Farm, PO Box 22,
Serpentine, Western Australia 6125 (AU). MILES, Mat-
thew James [NZ/AU]; 8 Mandora Way, Riverton, Western
Australia 6148 (AU).

Agent: WRAYS; Ground Floor, 56 Ord Street, West
Perth, Western Australia 6005 (AU).

8 November 2012 (08.11.2012) WIPOI|PCT
International Patent Classification: (81)
B65G 15/08 (2006.01)

International Application Number:
PCT/AU2012/000449

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: A CONVEYOR BELT

(57) Abstract: A conveyor belt for transport-
ing a material which is moveable between an
open condition for loading/unloading the belt
and a closed condition in which the belt is fol-
ded into a closed pouch. The belt also com-
prises oppositely facing surfaces, with one of
the surfaces forming an inside surface of the
closed pouch when the belt is in the closed
condition; a central main belt section and op-
posite side sections extending along the length
of the belt. Each side section includes a seal -
ing portion adapted to be in abutment with a
sealing portion of the other side section when
the belt is in the closed condition. Each side
section also comprises a support portion being
provided to be gripped by pairs of rollers for
supporting and guiding the belt. There is also
provided a conveyor system for transporting
material and a method for transporting the ma-
terial.
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A CONVEYOR BELT

Field of the Invention

The present invention relates to a conveyor belt for transporting a material, the
conveyor belt having an open condition for loading/unioading the belt and a closed
condition in which the belt is closed when viewed in transverse cross-section.

The present invention also relates to a conveying system that includes the conveyor
belt. ‘

The present invention has particular, although by no means exclusive, application in
the mining industry. ‘

Background

Conveyor belts are used in industry for conveying a wide range of materials.

Conveyor belts are used in conveyor systems comprising one or more loading points

_ at which materials are loaded onto the belt and a discharge point generally at the

head of the conveyor system at which the materials are discharged from the belt.

With particular regard to mining applications, flat belt conveyors are used to convey
a significant amount of material between locations at relatively high speeds. Such
conveyor systems tend to be positioned to transport material in a straight trajectory
since bends can, due to the speed of the belt and inertia of the material thereon,
create points at which material is inadvertently discharged from the belt. Bends also
result in movement of the material towards one side of the belt. This movement
results in a greater rate of wear of one side of the conveyor belt, being that to which
the material is biased when passing around bends, when compared with the other
side of the conveyor belt. An additional issue inherent in flat belt conveyors is the
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generation of dust resulting from air dislodging particles of the material as it is carried
albng the Gonveyor. '

“Pouch” or “closed” conveyor belts have been proposed as an alternative to flat belt
conveyors. Such belts are in an open configuration during loading of material onto
the belt and move to a closed condition to contain the material in a “pouch” whilst it is
conveyed. A

The above description of flat belt and “pouch” conveyors is not to be taken as an
admission of the common general knowledge in Australia or elsewhere.

Summary of the Invention

In accordance with the invention there is provided a conveyor belt for transporting a
material, the conveyor belt being moveable between an opeh condition for
loading/unloading the belt and a closed condition in which the belt is folded into a
closed pouch when viewed in transverse cross-section, the belt 6omprising: :

oppositely facing surfaces, with one of the surfaces forming an inside surface
of the closed pouch when the belt is in the closed condition;

a central main belt section and opposite side sections extending along the
length of the belt; | |

each side section inbluding (a) a sealing portibn adapted to be in abutment
with a sealing portion of the other side section when the belt is in the closed
condition and (b) a support portion having (i) oppositely facing surfaces, the support
portion being provided to be gripped by pairs of rollers for supporting and guiding the
belt, with each pair of rollers defining a gap that receives the support portion and
sandwiches the oppositely facing surfaces therebetween, with one roller of each pair
of rollers contacting one of the oppositely facing surfaces of the support portion and
(i) an enlarged tip section for preventing the support portion from pulling through the
gap between the pair of rollers when the belt is operéting to transport. material.
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The enlarged tip section of each support portion is outw_ardly of the surfaces of the

"support portion that can be gripped by the rollers and is provided to prevent the

respective support portions from being pulled through the gap between the rollers of

‘each pair of rollers and becoming disengaged from the rollers when the belt is in the

closed condition and is operating to transport material on the belt. This is a feature
that is particularly important for heavily loaded belts. More specifically, an important
function of the enlarged tip section of each support portion is to re-direct a moving
belt onto the surfaces of the support portion in the event that the moving belt starts to
drift downwardly and inwardly in response to the load, i.e. the transported material,
carried by the belt. |

The ‘enlarged- tip‘sections of the support portions have an additional benefit of
contributing to making' it possible for each support portion to be supported to be
moved independently of the other support ‘portion. Consequently, one longitudinal
side of the belt can be drawn away from the other longitudinal side, thereby opening
the belt to enable loading and discharge of material onto and from the beit.

- The enlarged tip section of each support portion may be wedge-shaped.

- The enlarged tip section of each support portion may include oppositely facing

surfaces that are extensions of the above-mentioned oppositely facing surfaces of
the support'portion that can be gripped by the rollers and diverge outwardly away

from each other.

The rollers of each pair of rollers may have parallel axes of rotation.

The sealing portions may comprise sealing surfaces that are in contact with each
other when the belt is in the closed condition.

The sealing surfaces may extend in a vertical plane when the belt is in the closed
condition.
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Each support portion may extend upwardly and outwardly from the sealing surfaces
of the sealing portion that fbrms part of the same side section of the belt as the
support portion, as viewed when the belt is in the closed condition and a load is
applied to the belt. With this arrangement, when the belt is in the closed condition,
the applied load of the material being transported on the belt results in inwardly
directed forces that force the sealing porﬁons into closer contact as the applied load

increases.

Each support portion and the sealing surface of the sealing portion that forms part of
the same side section of the belt as the support portion may define an included angle
of 20-70° when the belt is in the closed condition.

- Each support porﬁon and the sealing surface of the sealing portion that forms part of

the same side section of the belt as the support portion may define an included angle
of 30-60° when the belt is in the closed condition. '

Each support portion and the sealihg surface of the sealing portion that forms part of
the same side section of the belt as the support portion may define an included angle
of 45° when the belt is in the closed condition.

The belt may be reinforced.

The belt may be reinforced in a lengthwise extending direction.

The belt may be reinforced in a transverse dire'ction of the belt.

The belt may be reinforced in a lengthwise extending direction and a transverse
direction of the belt. Similarly, the belt may be reinforced at an angle to the
lengthwise extending direction andfor the transverse direction of the belt, i.e.

diagonal reinforcement.

Each support portion may include a lengthwise extending reinforcing element.
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The reinforcing element may be a chéin, a bar, a rod, or the like.

The reinforcing element may be embedded within the enlarged portion and/or the
sealing portion.

In accordance with the invention there is also _prov’ided a conveying system for
transporting a material, the conveying system comprising:

(@)  the above-described conveyor belt,

(b) a support structure for the conveyor belt, the support structure
comprising a series of the above-described pairs of rollers for
supporting and guiding the support portions of opposite side sections of
the conveyor belt at spaced intervals along the |ehgth of the belt; and

(c)  adrive system for driving the belt.

The pairs of rollers may be arranged alternately, whereby successive pairs of rollers
support support portions on opposite side sections of the belt. ’In other words, one |
pair of rollers supports a support portion on one side of the belt and the next pair of
rollers along the length of the belt supports a support portion on the other side of the
belt.

The drive system may comprise a plurality of drive rollers that contact the belt and

. drive the belt.

The conveying system may be skid-mounted or wheel-mounted and be a shiftable,
i.e. manually movable, system when the conveying system is not operating and
transporting material on the belt.

The conveying system may be track-mounted and be a movable, i.e. drivable,
system when the conveying system is operating and transporting material on the
belt. ‘
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In accordance with the invention there is also provided a method of transporting a
material comprising loading the material onto the conveyor belt of the above-
described conveying system at a loading location of the system while driving the

conveyor belt and transporting the material along the belt and discharging the
material from a discharge location of the system.

The material may be a mined material.

The material may be a mined material that has been crushed in a crusher.

Brief Description of the Drawings

Embodiments of the | conveyor belt and the conveying system of the present
invention are now described by way of non-limiting example only with reference to
the accompanying drawings, of which: '

Figure 1 is a cross-sectional view of an embodiment of a conveyor belt in
accordance with the invention in a closed condition;

Figure 2 is a cross-sectional view of the conveyor belt in an open COndition;

Figure 3 is a perspective section view of the conveyor belt held in rdllers;‘

Figure 4 is a transverse cross-section of an embodiment of a conveying
sysfcem in accordance with the invention showing a particular configuration of the belt

of Figure 1 during forward and return runs of the belt;

Figures 5 show a transverse cross-section of a part of the conveying system
including a drive system of the belt of Figure 1; ' ’

Figure 6 is a perspective view of a tail’head end of the conveying system;
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Figure 7 is a cross-sectional view of the conveying system showing the belt
during loading;

Figure 8 is a perspective view of a loading point of the conveying system; and

Figure 9 is a perspective view of a support structure of the conveying system
for supporting the belt. '

Detailed Description

It is to be appreciated that the embodiments of the conveyor belt and the conveying
system shown in the Figures are not the only embodiments of the present invention.

‘Figure 1 shows the embodiment of the conveyor belt 10 shown in the Figures in an

operative closed condition of the belt as a part of a conveying system for conveying
material 12, such as mined ore, that has typically been crushed, between a loading
location. and a discharge location (not shown). The loading location and the

discharge location may be any suitable locations within and outside a mine pit.

Figure 2 shows the conveyor belt 10 in an operative open conditibn_ for unloading
material from the belt 10. Figure 8 shows an example of the belt 10 in an operative
open condition for loading material into the belt.

As is described in more detail below, the embodiment of the conveying system
shown in the Figures supports the conveyor belt 10 so that it is' moved between the
open condition (see Figure 2) for unloading the conveyor belt 10 and the closed
condition (see Figure 1). .In the closed condition the belt forms a closed pouch
shapé when viewed in transverse cross-section to permit material 12 therein to be
conveyed by the belt 10.
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 The conveyor belt 10 is typically made from a rubber material. It is noted that the

belt may be made from any suitable material other than rubber, including elastomers,
polymers, and/or the like.

The conveyor belt 10 has oppositely facing surfaces 7a, 7b, with one of the surfaces
7a forming an inside surface of the closed pouch when the belt is in the closed
condition.

With reference to Figure 2, the conveyor belt 10 also includes a Iengthwise-
extending central main belt section 14 and side sections 15 on opposite sides of the -
main belt section 14.

The side sections 15 include a pair of sealing porﬁons 16. One sealing portion 16 of
the pair is part of one side section 15 of the belt and the other sealing portion 16 of
thé pair is part of the other side section 15 of the belt. The sealing portions 16 are
each provided with a substantially flat longitudinal contact surface 19 that are in
abutment when the conveyor belt 10 is in the closed condition. |

The side sections 15 further include a pair of support portions 18. One support

“portion 18 of the pair is part of one side section 15 of the belt and the other support

portion 18 of the pair is part of the other side section 15 of the belt.

Each support portion 18 includes a flat section 38 that is provided to be gripped on
opposite lengthwise-extending surfaces thereof by pairs of rollers 34, 36. The rollers
34, 36 are provided to support and guide the conveyor belt 10 at spaced intervals
along the length of the belt 10. The pairs of rollers 34, 36 are part of a support
assembly for the conveyor belt 10. The support assembly is described in more detail
in a later section of the specification.

Each support portion 18 also includes a lengthwise-extending enlarged tip éection 22
for preventing the support portions- 18 from pulling through the gaps between the

~ pairs of rollers 34, 36 when the conveyor belt 10 is operating and transporting
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material. The pull through force is caused by downward loading on the belt as a
result of material being transported on the belt. Each enlarged tip section 22 is in the
form of a wedge-shaped element that extends outwardly from the flat section 38 and
has outwardly diverging surfaces that are extensions of the lengthwise-extending
surfaces of the ﬂét sections 38. The enlarged tip section 22 of each support portion
18 increases in thickness away from the flat surface 19 of that support portion. The
enlarged tip sections 22 are provided to make it progressively more difficult to pull
the support portiohs 18 through the gaps between the rollers 34, 36 in respoﬁse toa
downwardly applied load on the belt 10 as material is being transported on the
conveyor belt 10. Specifically, the greater the pull through force that is applied to the
support portions 18 as a consequence of the mass of material on the conveyor belt
10 as the belt is operating and transporting material on the belt, the greater the force

.applied by the enlarged tip sections 22 to re-direct the moving belt onto the
- oppositely facing surfaces of the flat sections 38 of the support portions and away

from the enlarged tip sections 22.

With reference to Figure 1, the sealing portion 16 and the support portion 18 of each
side section 15 are arranged with respect to each other so that, in the closed

‘condition shown in the Figure, the longitudinal contact surfaces 19 of the sealing

portions 16 of opposite side sections 15 are in contact with each other in a vertical
plane and the support portions 18 of these side sections 15 extend upwardly and
outwardly at an angle of 45° from the sealing portions 16. With reference to Fighre
1, the angle is the angle between the vertical contact plane X2 of the sealing portions
16 and a central plane X1 of the support portions 18v. As is discussed further below,
with this arrangement, when the conveyor belt 10 is in the closed condition, an
applied load generates inwardly directed forces that force the sealing portions 16 into
closer contact, and the inwardly directed forces increase as the applied load
increases.

In the embodiment shown in the Figures, the conveyor belt 14 is reinforced. Whilst
rubber is sufficiently strong to absorb shocks from applied loads, and is sufficiently
flexible to enable to conveyor belt 10 to travel along a curved trajectory, reinforcing
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the conveyor belt 10 Can,improve both its tensile strength and compressive strength,

~ and its resistance to étretching. This is particularly important where' a single drive,

such as a head pulley, is used to drive the belt. In these circumstances, the length
of the conveyor belt 10 approaching the drive must have sufﬁcient tensile strength to
sustain the load required to drive the entire co}nveyor belt 10. However, the belt is
typically driven by a number of drives positioned as required. In such an example,
each drive drives a portion of the belt 10.

The reinforcement typically includes an embedded series of flat bars 24 that are
spaced along the length of the belt 10 and increase the tensile strength of the
support portions 18. However, it is to be appreciated that any number of different

_ reinforcement configurations is possible, e.g. chain is embedded. along the length of

the support portion 18, or the like.

Similarly, the reinfbrcemeht typically includes some manner of force transfer element
28, such as a chain, embedded along the length of the belt 10, as shown.

In the preéent case, the force transfer elements 28 also reinforce the belt 10. The
~ force transfer elements 28 thereby serve the dual purpose of strengthening the belt

10 to improve its load carrying capacity and structural integrity, and to more
uniformly distribute the load applied to the belt 10 resulting in improved wear
distribution and a consequent increase in longevity of the belt 10.

It is to be appreciated that the reinforcement, including the force transfer elements
28 and the flat bars 24, provide some manner of flexible framework or endoskeleton.
These reinforcing elements are encased in rubber or the like which encloses the
material carried by the belt, in use, and prevents the material from falling through the -
belt.

As such, the reinforcement also includes a series of embedded transversé elements
26 disposed at spaced intervals along the conveyor belt 10 and engaging each force |
transfer element 28. These transverse elements 26 may include wires, or the like.
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The engagement means that the bars 24 and transverse elements 26 form a
reinforcing structure through the conveyor belt 10, i.e. the force-carrying flexible
endoskeleton. |

As mentioned above, the reinforcement includes reinforcing force transfer elements
28 in the sealing portions 16, as shown. Since the sealing portions 16 abut each
other when the conveyor belt 10 is in the closed condition, significant frictional forces

~can be generated between the sealing portions 16. The force transfer elements 28

help ensure that each respective sealing portion‘ 16 remains as a unitary body, thus
reducing the chance of fracture of the sealing portions 16, particularly in cases where
the forces applied to the respective sealing portions 16 is non-uniform.

It will be appreciated that there will be situations in which no reinforcement is
required.

It will also be appreciéted that there wi" be situations in which other reinforcing
elements are used. For example, wires or chains may be used instead of bars 24
and a reinforcing mesh layer may be used throughout the conveyor belt 10 rather
than a series of transverse elements 26.

The open condition of the conveyor belt 10 shown in Figure 2 is particularly useful
where the conveyor belt 10 is, for example, passing around a head or tail pulley 30
(as shown in broken lines with return run 32 of the conveyor belt 10). Whilst it is
possible to load the conveyor belt 10 when in this condition, other open conditions
(see Figure 8) are more suitable belt configurations for loading purposes.

The embodiment of the conveying system shown in the Figures comprises:
(a) ‘the conveyor belt 10,

(b) a support structure for the conveyor belt 10, the support structure
comprising a series of the above-mentioned pairs of rollers 34, 36 for
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supporting the conveyor belt at spaced intervals along the length of the
~ belt, and

(c)  adrive system for driving the belt.

It is to be appreciated that the drive system may include a plurality of drives arrénged
along the length of the belt as required. .

The conveying system may be skid-mounted or wheel-mounted and be a shiftable,
i.e. manually movable, system. Alternatively, the conveying system may be track-
mouhted and be a movable, i.e. drivable, system. Alternatively, the conveying
system may be a fixed system. |

With reference to Figures 3, 4, 5, 8 and 9, the support structure of the conveying
system supports the conveyor belt 10 clear of the ground in the operative closed
condition shown in the Figures. More particularly, the support structure includes
pairs of rollers that support the side sections 15 of the conveyor belt 10. The pairs of
rollers on one side of the belt include individual pairs of rollers 34 and each pair of
rollers on the other side of the belt i'ncludes individual pairs of rollers 36. The
arrangement is such that each pair of rollers 34, 36 grips the oppositely facing
surfaces of the flat 38 of a respective support portion 18. '

- The rollers in each pair of rollers 34, 36 define a gap (X-X) that is just large enough

to receive the flat section 38 of the support portion 18. Therefore, when the
conveyor belt 10 is heavily laden with material 12, and a large pull through force is
thus applied to the support porti.ons 18, the enlarged sections 22 are forced into
abutment with the rollers of the pairs of rollers 34, 36 but cannot fit through the gap-
defined therebetween. Thus the enlarged sections 22 prevent pull through of the
support portions 18. '

As a further safeguard, the 'roll_ers of each pair 34, 36 are oriented such that the
sides of the gap between the rollers (see broken lines X2 and Y) approach the

_bottom point of the abutment between the sealing portions 16. As is described

above, in order to pull through the pairs of rollers 34, 36, the support portions 18
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- must pull both downw’ardly'and inwardly. The inward pull increases the forces

applied to the surfaces 19 of the sealing portions 16, thus applying forces to counter
the inward pull on the support portions 18. Moreover, the downward pull of the
support portions 18 increases the force applied between the top edges 39 of the
surfaces 19. Again, this increased force inhibits pull through of the support portions
18.

With reference to Figure 3, the support structure of the conveying system includes a
roller assembly 40 to which the pairs of rollers 34, 36 are m0un.ted in ah offset
manner along the length of the conveyor belt 10, such that the rollers 36 of one pair
is provided slightly upstream of the rollers 34 of the other'pair. The offset allows
larger rollers 34, 36 to be used than WOuId be the case if the pairs 34, 36 were
disposed side-by-side laterally across the belt. The larger rollers 34, 36 afforded by
the offset also provide a large surface for engaging the support portions 18 thereby
reducing wear of the support portions 18.

Each roller assembly 40 includes brackets 42 for supporting the pairs of rollers 34,
36 and a mounting bracket 44 for securing the roller assembly 40 to a steel pipe that
forms a part of a suppdrt frame (not shown) of the support structure of the conveying
system. |

Most conveyor belts 10 will be endless (i.e. their two ends are spliced together to
form a continuous loop of belt 10). As subh, these conveyor belts 10 require a
forward run and return run that generally extend between head and tail pulleys. The
forward run conveys material to a discharge point and the return run returns the
empty conveyor belt 10 to be reloaded with material 12.

With reference to Figures the conveying system inbiudes an upper forward run 60
and a lower return run 62.

"For most of the forward run 60 and the return run 62 the conveyor belt 10 will

assume the closed condition as shown. Howe\)er, at the head and tail ends of the



10

15

20

25

30

WO 2012/149595 PCT/AU2012/000449

-14-

conveying system, the conveyor belt 10 must turn 180°, for example around a pulley
(e.g. see pulley 94 in Figure 6). If the conveyor belt 10 remains in the closed

_configuration, significant compressive stresses would be placed on the lowest point

66 which would necessarily assume the inside of the curve around the pulley 64.
Accordihgly, the conveyor belt 10 opens out into a flattened configuration (see
reference numeral 68). In the flattened configuration the conveyor belt 10 can easily
pass around the pulley 64.

While the conveyor belt 10 can remain upright during both the forward run 60 and
the return run 62, tHe return run 62 can run upside down. In order to remain in this
upside down configuration, a different roller arrangement 70 must be used. The
roller arrangement 70 includes a base idler 72 for providing upward force to a
flattened surface 74 of the sealing portions 16. To ensure the sealing portions 16 do
not move apart, side rollers 76 are provided. Finally, in the absence of support from
above the belt 14 would flop to one side. However, both the support roller 78 and
wire 26 serve to maintain the shape of the belt 14.

The arrangement of forward and return runs 60, 62 as shown in Figure 4 enable
rriaterial to be conveyed in both directions of the belt 10. Such an arrangement
provides for signiﬁcant-flexibility in the use of the belt 10. For example, thé forward
run 60 may convey raw material to a processing plant whereas the return run 62 may
take tailings to a tailings dump. The return run 62 may thus be opened to allow
material to be discharged at some point intermediate the ends of the conveyor
system. v |

In addition, the forward and return runs 60, 62 may involve a number of load and
discharge operations each, such that a single conveyor belt 10 can perforrﬁ multiple
conveying operations along each of the forward and return runs 60, 62 as desired.
Advantageously, only one drive need' be provided along the length of the belt 10,
thus potentially reducing the upfront capital cost of the conveyor systém.
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The return run 62 may diverge away from the forward run 60 to discharge material,
and thereafter return to the forward run 60 to progress towards the tail end of the
cdnveyor systerh. Advantageously, such flexibility enables the forward and return
runs 60, 62 to be of different lengths, which can assist in ensuring that the belt 10

wears consistently.

With reférence to Figures 5, the conveying system includes drive rollers 80 to drive
the conveyor belt 10. The drive rollers 80 are powered by geared motors 82
mounted to shock absorbing brackets 86, the motors 82 serving to impart a driving

. force to the drive rollers 80 to thereby drive the belt 10. In Figure 5 the motors 82,

82 are mounted opposite one another laterally across the belt 10 and apply a driving
force to the flat land 84 (see also Figure 1) of the belt 10. In so arranging the motors

' 82, 82, the lateral force applied by one motor 82 to the respective flat land 84 of the

belt 10 is counteracted by the abutment between longitudinal contact surfaces 19
and the equal and opposite lateral force applied by the other motor 82 to the
opposite side of the belt 10. '

Alternatively, the motors 82 may be mounted to the brackets 86 in an offset manner
similar to the manner in which the roller pairs 34, 36 are mounted in the roller

assembly 40 as described in relation to Figure 3.

In the embodiments shown in Figure 5,the shock absorbing brackets 86 are pivotally-
connected to a top bracket 88 by pivotal connections 90. The top brackets 88 are

again attached to the support structure of th_e conveyor system (not shown).

Dampers 92, as shown in Figure 5, or damping springs 93, are provided between
brackets 86, 88 to absorb shocks that might otherwise advérsely affect the function
of the motors 82. The bracket 86 is thus afforded a limited degree of movement to
account for i.m‘pulse forces applied to the roller 80.

It will be appreciated that many different shock absorbing elements may be used tb
absorb shocks occurring between the brackets 86, 88, and that dampers 92 and
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springs 93 have been used in the present case as exemplary shock absorbing
elements only. '

An exemplary helical head or tail arrangement of the conveying system is shown in
Figure 6. This embodiment demonstrates the advantages of shaping the support
portions 18 to include flat sections T;B.A. to be individually gripped between pair of
rollers 34, 36. In particular, the pairs of rollers 34, 36 are disposed progressively the
closer they are to the pulley 94. Accordingly, the support portions 18 move
progressively further apart as they approach the pulley 94, until the conveyor belt 10
is substantially flat. The enlarged sections 22 will, at all times, prevent the support
portions 18 from pulling through the rollers 34, 36. | '

This advantage is not available in heretofore known conveying systems, since the

side sections of the belt are not separately supported by' pairs of rollers.
Accordingly, such belts are difficult to control when opening.

After the conveyor belt 10 has passed from the forward run 60 around the pulley 94
into the return ruh 62, it is temporarily upside down. While pairs of rollers 34, 36 are
used to draw the conveyor belt 10 into an open condition, such péirs of rollers 34, 36
can be arranged to close the conveyor belt 10. In the present case, the pairé of
rollers 34, 36 are positioned such that the support portions 18 immediately after the
pulley 94 are taken around a generally helical path until the conveyor belt 10 is once
again in an upright condition and is thus supportable using rollers assemblies 40 as
described above, or take-up arrangements as is generally known in the art.

It will be appreciated that many head and tail pulley belt configurations can be used
to achieve the same goal of progressing the conveyor belt 10 form a forward run 60
to a return run 62. '

As discussed above, the open condition of the conveyor belt 10 as shown in Figures
2 and 6 is not ideal for loading material 12 onto the belt 10. A more appropriate
loading configuration is shown in Figure 7, in which the base 96 of the conveyor belt
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10 is suvpported by an array of support rollers 98 diSposed substantially transversely
across the belt 10. Moreover, the support portions 18 remain held in their respective
pairs of rollers 34, 36. It is to be appreciated that the support rollers can also include
any other suitable supporting means gene‘rally performing a similar function.

The impulse loads applied by material 12 to the conveyor belt 10 as it is loaded
thereon are absorbed by the support rollers 98. Therefore, the belt 10, sealing
portions 16 and support portions 18 (including enlarged sections 22) need not be

- made so strong as to withstand the impulse loads of the material 12, yet that material

12 can still be safely loaded onto the belt 10.

The conveyof belt 10 cén progress from a closed configuration as shown in Figure 1,
to the loading configurétion as shown in Figure 7 & 8 by an appropriate arrangement
of rollers of pairs of réllers 34, 36 similar to that described in relation to Figure 6. For
exarhple, at a loading point 100 of a conveyor belt 10, as shown in Figure 8, the
edges of the belt 10 are drawn apart (at point 102) to open the belt 10, thereby
allowing material 12 to be loaded onto the belt 10. The edges of the conveyor belt
10 are then drawn back together (at point 104) to return the belt 10 to a closed .
condition. ‘

A roller assembly, as shown in Figure 9, is provided to support rollers of the pairs of
rollers 34, 36 from a support frame of the support structure of the conveying system.
As discussed in relation to Figure 3 each roller assembly includes brackets 42 for
supporting the péirs of rollers 34, 36, and a mounting bracket 44 for securing the
roller éssembly to a steel pipe that forms a part of a support frame (not shown) of
the support structure of the conveying system. The rollers 34, 36 are generally pre-
configured according to the required gap size for the support portion at installation
and is adjustable for maintenance purposes. The rollers 34, 36 may also be self-
adjusting. '

With further reference to Figure 9, the roller assembly also ihcludes a plate 108 that
is provided between the brackets 42, such that the rollers 36 of one pair of rollers is
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disposed upstream on the plate 108 and the rollers 34 of the other pair of rollers is
provided downstream on the plate 108. Since the pairs of rollers 34, 36 are

~disposed substantially the same distance either side of the roller assembly 40, the

downward forces applied by the conveyor belt 10 to the rollers 34, 36 will be
generally even across the roller assembly 40 (i.e. the downward force applied by one
pair 34 of rollers will be equal to that applied by the other pair 36). Torsional forces
will also be substantially evenly distributed across the roller assembly 40 since the

torsional force applied by one pair 34 of rollers will substantially equal and opposite

to that applied by the other pair 36 of rollers.

The above-described conveyor belt and cdnveyor system is capable of transporting
large quantities of crushed iron ore within a mine pit and/or up a side wall of the pit
and/or across a mine from the pit to a processing plant or a stockpile within the mine.
It is noted that the invention is not confined to transporting mined material.

it will bé understood by persons skilled in .the art 6f the invention that many
modifications may be made to the embodiments of the belt conveyor and the
conveying system shown in the Figures without departing from the spirit and scope
of the invention. | |
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'CIaims

1. A conveyor belt fbr 'transporting a material, the belt being moveable between
an open condition for loading/unloading the belt and a closed condition in which the
belt is folded into a closed pouch when viewed in transvérse cross-section, the belt
comprising: ) ’

oppositely facing surfaces, with one of the surfaces forming an inside surface
of the closed pouch when the belt is in the closed cohdition;

a central main belt section and opposite side sections extending along the
length of the belt; | ’

each side section including (a) a sealing portion adapted to be in abutment
with a sealing portion of the other side section when the belt is in the closed

- condition and (b) a support portion having (i) oppositely facing surfaces, the support

portion being proVidéd to be gripped by pairs of rollers for supporting and guiding the
belt, with each pair of rollers defining a gap that receives the support portion and
sandwiches the oppositely facing surfaces therebetween, with one roller of each pair
of rollers contacting one of the oppositely facing surfaces of the support portion and

(i) an enlarged tip section for preventing the support portion from pulling through the

gap between the pair of rollers when the belt is operating to transpori material.

2. The belt defined in claim 1 wherein the enlarged tip section of each support
portion is wedge-shaped.

3. The belt defined in claim 1 or claim 2 wherein the enlarged tip section of each
support ‘portion includes oppositely facing surfaces that are extensions of the
oppositely facing surfaces of the support portion that can’ be gripped by the rollers
and diverge outwardly away from each other.

4.  The belt defined in any one of the preceding claims wherein the rollers of

each pair of rollers have parallel axes of rotation.
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5. The belt defined in any one of the preceding claims wherein the sealing

portions comprise sealing surfaces that are in contact with each other when the belt

is in the closed condition.

6. The belt defined in claim 5 wherein the sealing surféces extend in a vertical
plane when the belt is in the closed condition.

7. The belt defined in claim 5 or claim 6 wherein each support portion extends
upwardly and outwardly from the sealing surfaces of the sealing portion that forms
part of the same side section of the belt as the support portion, as viewed when the
belt is in the closed condition and a load is applied to the belt.

8. The belt defined in claim 7 wherein each support portion and the sealing
surface of the sealing portion that forms part of the same side section of the belt as
the support portion defines an included angle of 20-70° when the belt is in the closed
condition. |

9. A conveying system for transporting a material, the conveying system
comprising:

(@) the conveyor belt defined in any one of the preceding claims,

(b) a support structure for the conveyor belt, the support structure
comprising a series of the above-described pairs of rollers fof
supporting and guiding the support portions of opposite side sections of
the conveyor belt at spaced intervals along the length of the belt; and

(c) adrive system for driving the belt.

10. The system defined in claim 9 wherein the pairs of rollers are arranged
~alternately, whereby successive pairs of rollers support the support portions on

“opposite side sections of the belt, such that one pair of rollers supports a support
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portion on one side of the belt and the next pair of rollers 'along the length of the belt
supports a support portion on the other side of the belt.

11.  The system defined in claim 9 or claim 10 wherein the drive system comprises
a plurality of drive rollers that contact the belt and drive the belt.

12.  The system defined in any one of claims 9 to 11 being skid-mounted or wheel-
mounted and shiftable, i.e. manually movable, when the conveying system is not
operating and transporting material on the belt.

13. The system defined in any one of claims 9 to 11 being track-mounted and
movable, i.e. drivable, when the conveying system is operating and transporting

~ material on the belt.

14. A method of tran'sporting a material comprising loading the material onto the
conveyor belt of the conveying system defined in any one of claims 9 to 13 at a
loading location of the system while driving the conveyor belt and transporting the

material along the belt and discharging the material from a diséharge location of the

-system.

15. A conveyor belt as herein described with reference to the figures of the
accompanying drawings.

16. A conveyor system as herein described with reference to the figures of the
accompanying drawings. '

17. A method for transporting material as herein described with reference to the
figures of the accompanying drawings.
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