w0 2020/061642 A1 | H00 VKO0 000 00 0 0

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
02 April 2020 (02.04.2020)

(10) International Publication Number

WO 2020/061642 Al

WIPO I PCT

(51) International Patent Classification:

B65G 17/06 (2006.01) B65G 17/10(2006.01)
B65G 17/30 (2006.01) B65G 45/12 (2006.01)
B65G 17/34 (2006.01) B65G 25/04 (2006.01)

(21) International Application Number:
PCT/AU2019/051047

(22) International Filing Date:
27 September 2019 (27.09.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

2018903686 28 September 2018 (28.09.2018) AU

(71) Applicant: RCR MINING TECHNOLOGIES PTY
LTD [AU/AU], 181 Great Eastern Highway, Belmont,
Western Australia 6104 (AU).

(72) Inventors: NORMAN, Brian; c/- 181 Great Eastern High-
way, Belmont, Western Australia 6104 (AU). BARNARD,
Lindsay; c/- 181 Great Eastern Highway, Belmont, Western

(74)

@81)

84

Australia 6104 (AU). ANDERSON, David; c¢/- 181 Great
Eastern Highway, Belmont, Western Australia 6104 (AU).

Agent: FB RICE PTY LTD; Level 23, 44 Market St, Syd-
ney, New South Wales 2000 (AU).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
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 (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(54) Title: CONVEYOR FEEDER APPARATUS

14

Fig. 1

(57) Abstract: A conveyor feeder apparatus comprises a plurality of cross-bars arranged in a closed loop and connected to at least
one track chain for providing drive to the plurality of cross-bars. The apparatus includes a plurality of feeder pans, each feeder pan
having a carrying surface and being supported by a cross-bar of the plurality of cross-bars for conveying transport therewith. A seal
is provided between the carrying surfaces of adjacent feeder pans and is adapted for sealing connection between the carrying surfaces

of adjacent feeder pans.

[Continued on next page]



WO 2020/061642 A |10} 00000000 0 0 0O

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



WO 2020/061642 PCT/AU2019/051047

"Conveyor feeder apparatus'

Technical Field

[0001] This invention relates to a feeder/conveyor assembly and more particularly to

a feeder pan arrangement for the same.

Background

[0002] Apron feeders are extensively used in the mining industry for feeding heavy,
abrasive ores from storage bins to downstream processing equipment. The apron

feeders include steel feeder pans that are supported and driven by track chains.

[0003] Whilst apron feeders of this type are well suited to conveying larger rocks and
lumps of ore, finer material can leak between the steel feeder pans. The feeder pans
are not easy to clean. Fine material can adhere to the surface of the steel feeder pans
and, as a result, be ‘carried back’ through the feeder. The adhered material can also
cause spillage beneath the apron feeder. The leaked and spilled material beneath the

apron feeder requires an additional mechanism to collect it.

[0004] Conveyer belt feeders connected to steel supporting cross-bars that are driven
by track chains are known and, when used to transport ore material, can prevent
leakage of fine material or, potentially, liquid through the conveying surface, providing
a significant reduction in the carry back of fine material. However, the belt surface of
conveyer belt feeders wears much faster than steel and can become ripped or punctured

by larger rocks. Replacement of a worn belt can be time consuming and difficult.

[0005] The present invention aims to provide an improved feeder apparatus and to
mitigate one or more of the above problems associated with existing feeders at least to

an extent.

[0006] Any discussion of documents, acts, materials, devices, articles or the like

which has been included in the present specification is not to be taken as an admission
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that any or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present disclosure as it existed before the priority

date of each of the appended claims.

Summary

[0007] Throughout this specification the word "comprise”, or variations such as
"comprises" or "comprising", will be understood to imply the inclusion of a stated
clement, integer or step, or group of elements, integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, integers or steps.

[0008] In a first broad aspect, the present invention provides a conveyor feeder
apparatus comprising a plurality of cross-bars arranged in a closed loop and connected
to at least one track chain for providing drive thereto; a plurality of feeder pans, each
feeder pan having a carrying surface and being supported by a cross-bar of the plurality
of cross-bars for conveying transport therewith; and a seal disposed between and
adapted for sealing connection between the carrying surfaces of adjacent feeder pans.
As such, the amount of material lost due to leakage from the conveyor feeder apparatus
is minimised whilst allowing for the retention of a robust, abrasion resistant conveying
surface that provides long wear life. Individual feeder pans are easily replaceable in

comparison to a belt surface.

[0009] In an embodiment, each feeder pan includes a fore side and an aft side, the
fore side and the aft side each including a seal retention groove, and wherein the seal
has a first protrusion adapted for retention in the seal retention groove of the aft side of
a first feeder pan, a second protrusion adapted for retention in the seal retention groove
of the fore side of an adjacent feeder pan and a third protrusion adapted to provide a
sealing connection between the carrying surface of the first feeder pan and the carrying

surface of the adjacent feeder pan.

[0010] In an alternative embodiment, each feeder pan includes a fore side and an aft

side, the fore side and the aft side each including an upper flange and a recessed base
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portion; each cross-bar has an upper surface adapted for receiving the recessed base
portion therein such that a seal retention gap is formed between the upper flange and
the upper surface of the cross-bar; wherein the seal has a first protrusion adapted for
retention in the seal retention gap formed between the upper flange of a first feeder pan
and the upper surface of a first cross-bar, a second protrusion adapted for retention in
the seal retention gap formed by the upper flange of an adjacent feeder pan and the
upper surface of an adjacent cross-bar, and a third protrusion adapted to provide a
sealing connection between the carrying surface of the first feeder pan and the carrying

surface of the adjacent feeder pan.

[0011] In some embodiments, the conveyor feeder apparatus includes a scraper
adapted for cleaning material from the carrying surface of each feeder pan as it is

conveyed past the scraper.

[0012] In some embodiments, the carrying surface of each feeder pan is generally
convex. In this manner, the carrying surface can be easily accessed by the scraper to
clean off material that has adhered to the carrying surface, reducing the amount of

material that is carried back around the conveyor feeder apparatus.

[0013] In some embodiments, the feeder pan comprises a wing at either side of the
carrying surface that is adapted for containing material to be transported on the carrying
surface of the feeder pan. The feeder pan may also include a pair of fastening flanges
arranged externally of the wings, the flanges each being adapted for receiving a
fastening member therein for attachment of the feeder pan to the cross-bar. This
arrangement separates the bolts from the carrying surface, minimising the possibility of
fine material becoming stuck to the fastening members or into small gaps between
fastening members and the flanges. It also ensures that the scraper can operate

effectively to clean the carrying surface.
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Brief Description of Drawings

[0014] One or more embodiments of the invention will now be described by way of

specific example(s) with reference to the accompanying drawings, in which:

[0015] Fig. 1 is a schematic side view of a portion of a conveyor feeder apparatus

according to a first embodiment of the invention;

[0016] Fig. 2 is a schematic side view of a portion of a conveyor feeder apparatus

according to a second embodiment of the invention;

[0017] Fig. 3ais a side profile view of the seal of the embodiment of Fig.1;

[0018] Fig. 3b is a side profile view of the seal of the embodiment of Fig. 2;

[0019] Fig. 4 is a schematic side view of a discharge end of the conveyor feeder

apparatus of either the first or the second embodiment of the invention;

[0020] Fig. 5ais a schematic front view of a wing and flange of a feeder pan in

accordance with the invention;

[0021] Fig. 5b is a side elevation view of the feeder pan of Fig. 5a; and

[0022] Fig. 6 is a front view of an upper platform of the cross-bar.

Description of Embodiments

[0023] Fig. 1 shows a schematic partial side view of a first embodiment of a conveyor
feeder apparatus 1. The conveyor feeder apparatus 1 includes a plurality of cross-bars
10 supporting a plurality of feeder pans 30. Four of the cross-bars 10 are shown in side

view in Fig. 1, attached to four corresponding feeder pans 30.
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[0024] Each cross-bar 10 has a generally T-shaped profile, having an upper platform
12 and a central arm 14 depending from the upper platform 12 towards an interior of
the conveyor feeder apparatus 1. The upper platform 12 of each cross-bar 10 is
generally rectangular in plan view and is attached at its shorter sides to a pair of parallel
track chains 50, seen in Fig. 6, that are arranged in a closed loop about a drive sprocket
52, shown schematically in Fig.4 at the discharge end of the conveyor feeder apparatus
1 and an idler sprocket (not seen) at an aft end of the conveyor feeder apparatus 1. The
plurality of cross-bars 10 is arranged in a closed loop on the track chains 50 and is
conveyed around the closed loop by the track chains 50. The cross-bars 10 are spaced
from one another with sufficiently large gaps to allow for unhindered movement of the
cross-bars 10 around the conveyor feeder apparatus. In the direction of travel of the

track chains 50, each cross-bar 10 has a fore end 15 and an aft end 16.

[0025] An upper surface 18 of the upper platform 12 of each cross-bar 10 includes an

upper recess 19 in which the feeder pan 30 is received.

[0026] The feeder pans 30 of the first embodiment of the invention comprise of
machined steel components having a rectangular base 31 corresponding to the plan area
of the upper recess 19 so as to be received therein with a close fit. Above the base 31,
the feeder pan 30 extends in length beyond the length of the upper platform 12. The
feeder pans 30 have an upper carrying surface 35 with a convex profile, when viewed
in side view, upon which material to be transported rests during operation of the
conveyor feeder apparatus 1. The feeder pan 30 has a fore side 39 and an aft side 37,
each of which include a seal retaining groove 40 extending the width thereof. When
any two feeder pans 30 of the plurality of feeder pans 30 is received in the upper recess
19 of the upper platforms 12 of a corresponding pair of cross-bars 10, the aft side 37 of
a first of the two feeder pans 30 lies close to the fore side 39 of a second or adjacent
feeder pan 30, producing a small gap between the two sides. The gap is filled with a
seal 60.

[0027] The seal 60 comprises an elongate rubber element that extends between the aft

side 37 of the first feeder pan 30 and the fore side 39 of the adjacent feeder pan 30.
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The seal 60, best seen in Fig. 3a, has a profile consisting generally of three protrusions;
a first fore protrusion 62, a second aft protrusion 64 and a third upper protrusion 66.
The first fore protrusion 62 is rounded to fit with a sealing fit into the seal retaining
groove 40 of the aft side 37 of a feeder pan 30 so as to be retained therein. Similarly,
the second aft protrusion 64 is rounded to fit with a sealing fit into the seal retaining
groove 40 of the fore side 39 of a feeder pan 30 so as to be retained therein. The upper
protrusion 66 has a tapered shape to fit the gap between an upper portion of the aft side
37 and an upper portion of the fore side 39 with a sealing fit so that fine material does
not leak into the gap between the feeder pans 30. Between each protrusion 62, 64, 66 is
a small notch 67 cut into the seal 60 to allow the flexing of the protrusions 62, 64, 66
relative to one another as the feeder pans 30 are transported around the conveyor feeder
apparatus 1. The seal 60 is made of rubber or other flexible material such as soft
polyurethane that allows high amounts of strain with minimal strain hardening, or
fatigue, effects. As such, the seal 60 is capable of flexing with the transport of the
feeder pans 30 around the conveyer feeder apparatus 1 to maintain the sealing fit
between the carrying surfaces 35 of the feeder pans 30 to which it is fitted. The seal 60
therefore provides a sealing fit between the carrying surfaces 35 of the feeder pans 30

even whilst the feeder pans 30 are in motion.

[0028] Each of the feeder pans 30 are attached to the upper platform 12 of the cross-
bar 10 using bolts 65 (seen in Fig. 6) fastened through holes 41 (best seen in Fig. 5a,
Fig. 5b) drilled through both the feeder pan 30 and the upper platform 12. The feeder
pan 30 includes a wing 43 at either side of the carrying surface 35 as shown in Fig. 5a
and Fig. 5b, so as to contain material being transported on the carrying surface 35 and
prevent it falling off the side edges. Externally of the wings 43 is a horizontal flange
45 that includes the drilling holes 41. Fastening the feeder pan 30 to the cross-bar
externally of the carrying surface 35 minimises the possibility of fine material

collecting around the holes 41 and the bolts 65 that can cause carry back or spillage.

[0029] As shown schematically in Fig. 4, as the track chains 50 and hence the feeder
pans 30 reach the drive sprocket 52 at the discharge end of the conveyor feeder

apparatus, they wrap around the drive sprocket 52. The convex carrying surfaces 35 of
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the feeder pans 30 create a continuous semi-cylindrical surface as they pass around the
drive sprocket 52. A scraper 70 is positioned adjacent the feeder pans 30 ahead of
drive sprocket 52 and passing underneath the feeder pans 30. The continuous curve of
the carrying surfaces 35 provides easy access for the scraper 70 to clean the carrying
surfaces 35 to minimise the amount of material being carried back through the

conveyor feeder apparatus or being spilled onto the ground below it.

[0030] Fig. 2 shows a schematic partial side view of a second embodiment of the
conveyor feeder apparatus 1. The second embodiment is very similar to the first
embodiment but differs in some details of the feeder pan, cross-bar and seal as will be
described below. The second embodiment of the conveyor feeder apparatus 1 includes
a plurality of cross-bars 100 supporting a plurality of feeder pans 300. Four of the
cross-bars 100 are shown in side view in Fig. 2, attached to four corresponding feeder
pans 300. The cross-bars 100 are substantially identical to the cross-bars 10 and
include an upper platform 120 that has an upper recess 190 that is substantially
identical to the upper recess 19 and a central arm 140 that is substantially identical to
the central arm 14. An upper surface 180 of the cross-bars 100 is machined to a

horizontal surface fore and aft of the upper recess 180.

[0031] The feeder pans 300 of the second embodiment of the invention comprise
machined steel components having a rectangular base 310 corresponding to the plan
area of the upper recess 190 of the upper platform 120 so as to be receivable therein
with a close fit. The feeder pans 300 have an upper carrying surface 350 with the same
convex profile as the feeder pans 30, when viewed in side view, upon which material to
be transported rests during operation of the conveyor feeder apparatus 1. The feeder
pans 300 differ from the feeder pans 30 in that a fore side 370 and aft side 390 of the
feeder pan 300 do not have seal retaining grooves, but instead consist of an upper
flange 330 that undercuts directly beneath the carrying surface 350 to the narrower base
310 profile. The base 310 is received in the upper recess 190 of the cross-bar 100 such
that a seal retention gap is formed between an underside of the upper flange 330 and

the upper surface 180 of the cross-bar 100.
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[0032] A seal 600 has a first fore protrusion 620 shaped for a sealing fit in the seal
retention gap formed by the upper flange 330 of a first feeder pan and the upper surface
180 of a first cross-bar 100, so as to be clamped and retained between the two. A
second protrusion 640 is shaped for clamping retention in the seal retention gap formed
by an underside of the upper flange 300 of an adjacent feeder pan and the upper surface
180 of the adjacent cross-bar 100. A third protrusion 660 is tapered to provide the
sealing connection between the upper flanges 330 and hence the carrying surfaces 350
of the first feeder pan 300 and the adjacent feeder pan 300. Between each protrusion
620, 640, 660 is a small notch 670 cut into the seal 600 to allow the flexing of the
protrusions 620, 640, 660 relative to one another as the feeder pans 300 are transported
around the conveyor feeder apparatus 1. The seal 600 also includes an inverted v-
shaped pair of protrusions 680 in an underside thereof that rest over the edges of a fore
side 150 and an aft side 160 of the upper platform 120 and assist to retain the seal 600

in position as the feeder pans 300 are transported around the feeder conveyor apparatus.

[0033] The feeder pans 30, 300 are described in the embodiments above as being
made from steel. Steel provides for the ability to handle large sharp rocks without
damage to the conveying surface and the pans can transfer large shear loads without
sustaining damage. However, the skilled person will appreciate that the feeder pans 30,
300 can be manufactured from a number of materials, including steel or a steel alloy in
a high load/wear application or plastic, rubber or polyurethane for lighter duty

applications.

[0034] The track chains 50 and therefore the feeder pans 30, 300, together wear over
time and, as such, the pitch of the chains will gradually increase over time. The
interface between the feeder pans 30, 300 and the respective seal 60, 600 has been
designed to ensure that the seal is retained in place and provides an effective seal over

the wear life of the chains.

[0035] It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the above-described embodiments, without

departing from the broad general scope of the present disclosure. The present
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embodiments are, therefore, to be considered in all respects as illustrative and not

restrictive.
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CLAIMS:

1. A conveyor feeder apparatus comprising a plurality of cross-bars arranged in a
closed loop and connected to at least one track chain for providing drive to the plurality
of cross-bars; a plurality of feeder pans, each feeder pan having a carrying surface and
being supported by a cross-bar of the plurality of cross-bars for conveying transport
therewith; and a seal disposed between and adapted for sealing connection between the

carrying surfaces of adjacent feeder pans.

2. A conveyor feeder apparatus as claimed in claim 1, wherein each feeder pan
includes a fore side and an aft side, the fore side and the aft side each including a seal
retention groove, and wherein the seal has a first protrusion adapted for retention in the
seal retention groove of the aft side of a first feeder pan, a second protrusion adapted
for retention in the seal retention groove of the fore side of an adjacent feeder pan and a
third protrusion adapted to provide a sealing comnection between the carrying surface

of the first feeder pan and the carrying surface of the adjacent feeder pan.

3. A conveyor feeder apparatus as claimed in claim 1, wherein each feeder pan
includes a fore side and an aft side, the fore side and the aft side each including an
upper flange and a recessed base portion; each cross-bar has an upper surface adapted
for receiving the recessed base portion therein such that a seal retention gap is formed
between the upper flange and the upper surface of the cross-bar; wherein the seal has a
first protrusion adapted for retention in the seal retention gap formed between the upper
flange of a first feeder pan and the upper surface of a first cross-bar, a second
protrusion adapted for retention in the seal retention gap formed by the upper flange of
an adjacent feeder pan and the upper surface of an adjacent cross-bar, and a third
protrusion adapted to provide a sealing connection between the carrying surface of the

first feeder pan and the carrying surface of the adjacent feeder pan.

4. A conveyor feeder apparatus as claimed in any one of the preceding claims,
wherein the conveyor feeder apparatus includes a scraper adapted for cleaning material

from the carrying surface of each feeder pan as it is conveyed past the scraper.
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5. A conveyor feeder apparatus as claimed in any one of the preceding claims,

wherein the carrying surface of each feeder pan is generally convex.

6. A conveyor feeder apparatus as claimed in any one of the preceding claims,
wherein the feeder pan comprises a wing at either side of the carrying surface that is
adapted for containing material to be transported on the carrying surface of the feeder

pan.

7. A conveyor feeder apparatus as claimed in claim 6, wherein the feeder pan
includes a pair of fastening flanges arranged externally of the wings, the flanges each
being adapted for receiving a fastening member therein for attachment of the feeder pan

to the cross-bar.
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