I*I Innovation, Sciences et Innovation, Science and CA 3030213 A1 2018/01/18
Développement economique Canada Economic Development Canada
Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office (21) 3 030 2 1 3

122 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

13) A1

(86) Date de dép6t PCT/PCT Filing Date: 2017/07/11 (51) Cl.Int./Int.Cl. B65G 15/64 (2006.01),

. " . B65G 15/08(2006.01), B65G 21/70(2006.01),
(87) Date'publlcatlon I.:’CT/PCT F‘ubllcatlon Date: 2018/01/18 B65G 39/16 (2006.01)
(85) Entree phase nationale/National Entry: 2019/01/07 (71) Demandeur/Applicant
(86) N° demande PCT/PCT Application No.: US 2017/041557 JOY GLOBAL UNDERGROUND MINING LLC, US
(87) N° publication PCT/PCT Publication No.: 2018/013582 (72) Inventeur/Inventor:
(30) Priorité/Priority: 2016/07/12 (US15/207,769) RIGGS, MARK DANIEL, US...

(74) Agent: BLAKE, CASSELS & GRAYDON LLP

54) Titre : SYSTEME DE SUPPORT DE TENDEUR REGLABLE POUR COURROIE TRANSPORTEUSE
54) Title: ADJUSTABLE IDLER SUPPORT SYSTEM FOR CONVEYOR BELT

(57) Abrégée/Abstract:
An Idler support assembly Is configured to support a conveyor belt thereon. The idler support assembly includes a frame having a
first end and a second end, and a first idler roller coupled to the frame between the first and second ends. The first idler roller Is

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 3030213 A1 2018/01/18

en 9 030 213
13) A1

(57) Abrege(suite)/Abstract(continued):

configured to rotate about a first roller axis. The idler support assembly also includes a second idler roller coupled to the frame
between the first and second ends. The second idler roller Is configured to rotate about a second roller axis. The idler support
assembly further Includes a first base pivotably coupled to the first end of the frame about a first pivot axis, and an adjustable
support selectively coupled to the second end of the frame In a plurality of positions. Each of the plurality of positions defines an
angle in which the frame extends relative to the first base.



woO 2018/013582 A1 | IO 10 RO R

CA 03030213 2015-01-07

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 January 2018 (18.01.2018)

(51) International Patent Classification:

B65G 15/08 (2006.01) B65G 39/16 (2006.01)
B65G 21/10 (2006.01)
(21) International Application Number:
PCT/US2017/041557
(22) International Filing Date:

11 July 2017 (11.07.2017)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

15/207,769 12 July 2016 (12.07.2016) US

(71) Applicant: JOY MM DELAWARE, INC. [US/US]; 2751
Centerville Road, Suite 342, Wilmington, DE 19808 (US).

(10) International Publication Number

WO 2018/013582 Al

WIPO I PCT

(72) Imventor: RIGGS, Mark, Daniel; 190 Beech Avenue,
Winfield, AL 35594 (US).

(74) Agent: MILLER, Thomas, A. et al.; Michael Best &
Friedrich LLP, 100 East Wisconsin Avenue, Suite 3300,
Milwaukee, WI 53202-4108 (US).

(81) 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.

(54) Title: ADJUSTABLE IDLER SUPPORT SYSTEM FOR CONVEYOR BELT

(57) Abstract: An idler support assembly 1s configured to support a conveyor belt thereon. The 1dler support assembly includes a
frame having a first end and a second end, and a first i1dler roller coupled to the frame between the first and second ends. The first
idler roller 1s configured to rotate about a first roller axis. The idler support assembly also includes a second 1dler roller coupled to the
frame between the first and second ends. The second idler roller 1s configured to rotate about a second roller axis. The idler support
assembly further includes a first base pivotably coupled to the first end of the frame about a first pivot axis, and an adjustable support
selectively coupled to the second end of the frame n a plurality of positions. Each of the plurality of positions defines an angle in which

the frame extends relative to the first base.

[Continued on next page/



CA 03030213 2015-01-07

WO 2018/013582 AT {0 | 00VA)AVH AR D 00 O RARL R A AR A

(84) 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,
EE, ES, FI, 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, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))
—  with amended claims and statement (Art. 19(1))



CA 03030213 2015-01-07

WO 2018/013582 PCT/US2017/0415587

ADJUSTABLE IDLER SUPPORT SYSTEM FOR CONVEYOR BELT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to idler rollers for conveyors, and 1n particular to an

adjustable 1dler support assembly.

[0002] Conveyors are used frequently in the mining industry for transporting large quantities
of a substance. Conveyors typically include a conveyor belt that is supported on a plurality of

idler rollers and advanced by a drive system.
SUMMARY OF THE INVENTION

[0003] In one aspect, an i1dler support assembly 1s configured to support a conveyor belt
thereon. The conveyor belt 1s operable to move material 1n a first direction. The i1dler support
assembly includes a frame having a first end and a second end, and a first idler roller coupled to
the frame between the first and second ends. The first idler roller 1s configured to rotate about a
first roller axis. The idler support assembly also includes a second idler roller coupled to the
frame between the first and second ends. The second idler roller 1s configured to rotate about a
second roller axis. The first and second roller axes are oriented at an oblique angle relative to
each other. The idler support assembly further includes a first base pivotably coupled to the first
end of the frame about a first pivot axis. The first pivot axis 1s generally parallel to the first
direction of the conveyor belt. The idler support assembly also includes an adjustable support
selectively coupled to the second end of the frame in a plurality of positions. Each of the

plurality of positions defines an angle in which the frame extends relative to the first base.

[0004] In another aspect, an idler support system is configured to support a conveyor belt
thereon about a curve. The idler support system includes a first idler support assembly having a
first frame with a first end and a second end and a first idler roller coupled to the first frame. The
first idler roller is configured to rotate about a first roller axis. The first frame 1s configured to
pivot about a first pivot axis at the first end of the first frame. The idler support system also
includes a second idler support assembly having a second frame with a first end and a second
end and a second idler roller coupled to the second frame. The second idler roller 1s configured

to rotate about a second roller axis. The second frame is configured to pivot about a second
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pivot axis at the first end of the second frame. The first idler support assembly is configured to
pivot about the first pivot axis independently of the second idler support assembly to guide the

conveyor belt about the curve.

[0005] In yet another aspect, a method of adjusting an idler support assembly to guide a
conveyor belt about a curve. The idler support assembly i1s configured to support the conveyor
belt thereon. The method includes pivotably coupling a first end of a frame to a base about a
pivot axis and supporting a first idler roller to the frame. The first idler roller is configured to
rotate' about a first roller axts. The method also includes supporting a second idler roller to the
frame. The second idler roller is configured to rotate about a second roller axis. The first and
second axes are oriented at an oblique angle relative to each other. The method further includes
adjusting a height of a second end of the frame relative to the base to adjust an angle between the

frame and the base to guide the conveyor belt about the curve.

[0006] In still another aspect, an idler support assembly includes a conveyor belt operable to
move material in a direction. The conveyor belt defines a width. The 1dler support assembly
includes a frame having a first end and a second end. The frame 1s configured to support the
conveyor belt such that the width of the conveyor belt 1s between the first and second ends. The
idler support assembly also includes a first base pivotably coupled to the first end of the frame
about a pivot axis and an adjustable support selectively coupled to the second end of the frame in
a plurality of positions. Each of the plurality of positions defines an angle in which the frame
extends relative to the first base. The frame 1s configured to support the conveyor belt in each of

the plurality of positions of the adjustable support.

[0007] Other aspects of the invention will become apparent by consideration of the detailed

description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a conveyor belt supported on an adjustable 1dler

support assembly of an idler support system.



CA 03030213 2015-01-07

WO 2018/013582 ' PCT/US2017/041557

[0009] FIG. 2 is a perspective view of the adjustable idler support assembly of FIG. 1 in a

first position.

[0010] FIG. 3 is a detailed view of the adjustable idler support assembly of FIG. 2.

[0011] FIG. 4 is a perspective view of the adjustable idler support assembly of FIG. 1 in a

second position.
[0012] FIG. 5 is a detailed view of the adjustable idler support assembly of FIG. 4.

[0013] FIG. 6A is a front view of the adjustable idler support assembly of FIG 2 in the first

position.

[0014] FIG. 6B is a front view of the adjustable idler support assembly of FIG. 4 in the

second position.

[0015] FIG. 6C is a front view of the adjustable idler support assembly of FIG. 1 in a third

posttion.

[0016] FIG. 7 is a perspective view of the conveyor belt of FIG. 1 supported on the idler

support system including a plurality of the adjustable idler support assemblies.
DETAILED DESCRIPTION

[0017]  Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practicéd or of being
carried out in various ways. Also, it is to be understood that the phraseology and terminology
used herein is for the purpose of description and should not be regarded as limited. The use of
“including,” “comprising” or “having” and variations thereof herein is meant to encompass the
items listed thereafter and equivalents thereof as well as additional items. The terms “mounted,”

“connected” and “coupled” are used broadly and encompass both direct and indirect mounting,

connecting and coupling. Further, “connected” and “coupled” are not restricted to physical or
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mechanical connections or couplings, and can include electrical connections or couplings,

whether direct or indirect.

[0018] FIG. 1 illustrates a conveyor 10 supported on an adjustable idler support assembly 15
above a support surface 20. The illustrated conveyor 10 is a continuous conveyor belt that 1s
moveable relative to the adjustable idler support assembly 15 to move or transport matenal (e.g.,
coal, gravel, clay, etc.) to a desired location. In one embodiment, the conveyor 10 and the
adjustable idler support assembly 15 may be used in a mining operation. The support surface 20
may consist of one continuous, planar support surface or alternatively consist of two separate,

non-coplanar support surfaces.

[0019] With reference to FIG. 2, the illustrated adjustable idler support assembly 15 includes
a frame 25 defining a longitudinal axis 30 extending between a first end 35 and a second end 40
of the frame 25. In the illustrated embodiment, a width 42 of the conveyor belt 10 1s located
between the first and second ends 35, 40, and the conveyor belt 10 is configured to move 1n a
direction 44 generally perpendicular to the longitudinal axis 30. A plurality of idler rollers 45
are supported on the frame 25 between the first and second ends 35, 40. In particular, a first idler
roller 45a includes a first end 50a coupled to a first support member S5 and a second end 60a
coupled to a second support member 65. The first and second support members 55, 65 extend
generally perpendicular to the longitudinal axis 30 and are fixed to the frame 25. The illustrated
first idler roller 45a is rotatable relative to the frame 25 about a first roller axis 70 that is oriented
relative to the longitudinal axis 30 at a first oblique angle 75 (FIG. 6A). In one embodiment (not
shown), the first oblique angle 75 may be adjustable by adjusting the height of the first support

member 535.

[0020] With continued reference to FIG. 2, a second idler roller 45b includes a first end 50b
coupled to the second support member 65 and a second end 60b coupled to a third support
member 80. The third support member 80 extends generally perpendicular to the longitudinal
axis 30 and is fixed to the frame 25. The illustrated second idler roller 45b is rotatable relative to

the frame 25 about a second roller axis 85 that is oriented parallel relative to the longitudinal axis

30 (FIG. 6A).
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[0021] A third idler roller 45c¢ includes a first end 50¢ coupled to the third support member
80 and a second end 60c coupled to a fourth support member 90. The fourth support member 90
extends generally perpendicular to the longitudinal axis 30 and 1s fixed to the frame 25. The
illustrated third idler roller 45c¢ 1s rotatable relative to the frame 25 about a third roller axis 95
that is oriented relative to the longitudinal axis 30 at a second oblique angle 100 (FIG. 6A). In
one embodiment, the second oblique angle 100 may be adjustable by adjusting the height of the
fourth support member 90. In the illustrated embodiment, the second oblique angle 100 is equal
and opposite relative to the first oblique angle 75. In another embodiment, the second oblique
angle 100 may be a different angle relative to the first oblique angle 75. In the 1illustrated
embodiment, the roller axes 70, 85, 95 are generally planar with the longitudinal axis 30 (i.e., the

roller axes 70, 85, and 95 lie in a common plane with the longitudinal axis 30).

[0022]  With reference back to FIG. 1, the first end 35 of the frame 25 includes a first handie
105 having a first opening 110 configured to enable transportation of the idler support assembly
15. The first handle 105 is pivotably attached to a first base 115 about a first pivot axis 120 via a
first pin 125. The illustrated first pivot axis 120 is generally perpendicular to the longitudinal
axis 30 and the width 42 (e.g., the first pivot axis 120 is generally parallel to the direction 44 of
movement of the conveyor belt 10). The illustrated first base 115 is configured to be fixed to the
support surface 20 via fasteners 130. In other embodiments, the first handle 105 may be omitted

such that the first end 35 of the frame 25 is generally defined by the first pivot axis 120.

[0023]  With reference to FIGS. 2 and 3, the second end 40 of the frame 25 includes a second
handle 135 having a second opening 140 configured to also enable transportation of the idler
support assembly 15. The second handle 135 is selectively coupled to an adjustable support 145
that includes a second base 150 pivotably coupled to a support member 155 about a second pivot
axis 160 via a second pin 165. In one embodiment (not shown), each of the first and second ends
35, 40 of the frame 25 is coupled to a separate adjustable support 145. The illustrated second
base 150 is similar to the first base 115, which is configured to be fixed to the support surface 20
via fasteners 130 (FIG. 1). In other embodiments, the first and second bases 115, 150 may be
one integral base. In further embodiments, the second handle 135 may be omitted such that the

second end 40 of the frame 25 is generally defined by the aperture that receives the second pin

165.
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[0024] The illustrated support member 155 is moveably positioned within the second
opening 140 of the second handle 135 and includes a plurality of apertures 170. In the illustrated
embodiment, the support member 155 1s a member having a C-shaped cross-section defining a
first flange 175 and a second flange 180. The support member 155 includes the plurality of
apertures 170 equally spaced on the flanges 175, 180 and corresponding with an aperture located
on the opposing flange 175, 180. For example, with reference to FIGS. 3 and 5, apertures 170a-
170f are located on the first flange 175 that align with a corresponding aperture 170g-170}
located on the second flange 180. The second handle 135 1s coupled to the support member 155
by a third pin 185 that 1s selectively received through the apertures 170a-170e, 170g-170k (FIG.
5). The second handle 135 is also coupled to the support member 155 by the second pin 165 that
1s selectively received through the apertures 170f, 1701 (FIG. 3). In another embodiment,
apertures 170a-170f may be replaced with a first slot extending from the first aperture 170a to
the sixth aperture 170f, and apertures 170g-1701 may be replaced with a second slot extending
from the seventh aperture 170g to the twelfth aperture 1701. In this embodiment, a fastener (e.g.,
a wing screw) may selectively secure the second handle 135 at a plurality of positions relative to
the support member 155. Stated another way, the second handle 135 is continuously adjustable
relative to the support member 155 by the fastener engaging at least one of the first and second

slots.

[0025]  In one embodiment (not shown), the third pin 185 may be replaced with a biased
detent mechanism that is selectively received through the apertures 170a-170e, 170g-170k. In
another embodiment (not shown), the support member 155 may be fixed to the second base 150

with the support member 155 defining an elongated curved member (e.g., curving from the

second base 150 towards the first base 115). In another embodiment (not shown), the adjustable
support 145 may include telescoping members that couple the second end 40 of the frame 25 to
the second base 150. In another embodiment (not shown), the second base 150 may be omitted

such that the support member 155 directly engages the support surtace 20.

10026]  With reference to FIGS. 6A-C, the adjustable idler support assembly 15 is arranged 1n
different positions relative to the support surface 20. FIG. 6A illustrates a first position of the
adjustable idler support assembly 15 with the second pin 165 coupling the second handle 135 to
the adjustable support 145 through the sixth and twelfth apertures 170f, 1701. In the first position
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of the adjustable idler support assembly 15, the longitudinal axis 30 of the frame 25 is parallel
with the support surface 20 (e.g., the longitudinal axis 30 is oriented zero degrees relative to the

first and second bases 115, 150 about the first pivot axis 120).

[0027] FIG. 6B illustrates a second position of the adjustable 1dler support assembly 15 with
the third pin 185 coupling the second handle 135 to the adjustable support 145 through the third
and ninth apertures 170c, 1701. In the second position of the adjustable idler support assembly
15, the longitudinal axis 30 of the frame 25 is oriented at a first pivot angle 190 relative to the
first and second bases 115, 150 about the first pivot axis 120 such that the second end 40 of the
frame 25 1s positioned at a first height 195 above the first and second bases 115, 150. When the
adjustable idler support assembly 15 moves from the first position (FIG. 6A) to the second
position (FIG. 6B), the roller axes 70, 85, 95 remain fixed relative to the longitudinal axis 30.

[0028] FIG. 6C illustrates a third position of the adjustable idler support assembly 15 with
the third pin 185 coupling the second handle 135 to the adjustable support 145 through the first
and seventh apertures 170a, 170g. In the third position of the adjustable idler support assembly
15, the longitudinal axis 30 of the frame 25 is oriented at a second pivot angle 200 relative to the
first and second bases 115, 150 about the first pivot axis 120 such that the second end 40 of the
frame 25 is positioned at a second height 205 above the first and second bases 115, 150. When
the adjustable idler support assembly 15 moves from the second position (FIG. 6B) to the third
position (FIG. 6C), the roller axes 70, 85, 95 remain fixed relative to the longitudinal axis 30.

[0029] In the illustrated embodiment, the adjustable idler support assembly 15 1s selectively
arranged in six different positions corresponding to six pairs of apertures 170 (e.g., six different
angles of the longitudinal axis 30 of the frame 25 relative to the first and second bases 115, 150
that correspond to six different heights of the second end 40 of the frame 25 relative to the first
and second bases 115, 150). In other embodiments, the support member 155 may include more
or less than six pairs of apertures 170 enabling the adjustable 1dler support assefnbly 15 to be

selectively arranged in more or less than six different positions.

[0030]  With reference to FIG. 7, an idler support system 210 includes a plurality of
adjustable idler support assemblies 15 arranged relative to each other such that the conveyor belt

10 is guided around a curved portion 215 that is positioned between two straight portions 220,
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225. In particular, within each straight portion 220, 225, each of the adjustable idler support
assemblies 15 are oriented in the first position, as illustrated in FIGS. 1-3 and 6A. In addition,
each longitudinal axis 30 of the adjustable tdler support assemblies 15 within the straight
portions 220, 225, are oriented parallel to each other. Accordingly, the conveyor belt 10 is

linearly guided through the straight portions 220, 225 by the adjustable i1dler support assemblies
15.

[0031] In order to curve the conveyor belt 10 through the curved portion 215, the
adjustable idler support assemblies 15 are oriented at one of the six different poSitionS. For
example, the adjustable idler support assembly 15 oriented in the third position, as illustrated in
FIG. 6C, is positioned near the midpoint (e.g., apex) 230 of the curved portion 215. In '
altemativé embodiments, more than one adjustable i1dler support assembly 15 oriented 1n the
third position is positioned near the midpoint 230 of the curved portion 215. The adjustable 1dler
support assemblies 15 then incrementally move from the third position (FIG. 6C) to the first
portion (FIG. 6A) as each adjustable idler support assembly 15 moves closer to the straight
portions 220, 225 from the apex 230. The belt 10 exhibits a resilient tendency to extend linearly
(i.e., remain straight) due to the material properties of the belt 10. The banking of the adjustable
idler support assemblies 15 within the curved portion 215 curve or bend the belt 10 by providing
a force acting agaihst the resilient tendency of the belt 10 to remain straight. In other words, the
adjustable idler support assemblies 15 are banked (e.g., elevated) to maintain the curvature ot the
belt 10. The second ends 40 of the adjustable idler support assemblies 15 supporting the curved
portion 215 of the belt 10 are positioned on the inside of the curve (i.e., the second ends 40 are

positioned closer than the first ends 35 to a center-point from which the curve radius extends). In

other words, the second ends 40 are positioned on an inside or concave side 235 of the curved
portion 215 and the first ends 35 are positioned on an outside or convex side 240 of the curved

portion 2135.

[0032] With continued reference to FIG. 7, each longitudinal axis 30 of the adjustable idler
support assemblies 15 located within the curved portion 215 is oriented at an angle relative to
each other (e.g., in a direction parallel to the movement direction 44 of the conveyor belt 10).
Accordingly, the conveyor belt 10 is generally guided through the curved portion 213 at angles
defined by each angle of the adjustable idler support assemblies 15. Stated another way, the
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adjustable idler support assemblies 15 generally support the conveyor belt 10 at each angle of the
adjustable idler support assemblies 15 as the conveyor belt 10 moves through the portions 215,
220, 225. In other embodiments, the plurality of adjustable idler support assemblies 15 may be
oriented in any combination of the different positions to adapt the curved portion 215 to a

specific need (e.g., guiding the conveyor belt 10 around one or more curved portions 215).

[0033} Although the invention has been described 1n detail with reference to certain preferred
embodiments, vanations and modifications exist within the scope and spirit of one or more
independent aspects of the invention as described. Various features and advantages of the

invention are set forth in the following claims.
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AMENDED CLAIMS
recelved by the International Bureau on 16 November 2017(16.11.2017)

Amendments to the Claims (clean copy):

The replacement sheets below are intended to replace pages 10-14 in the original PCT

application containing originally numbered claims 1-25.

L. An idler support assembly configured to support a conveyor belt thereon, the conveyor
belt opetable to move material in a first direction, the idler support assembly comprising:

a frame including a first end and a second end;

a first idler roller coupled to the frame between the first and second ends, the first idler
roller configured to rotate about a first roller axis;

a second idler roller coupled to the frame between the first and second ends, the second
idler roller configured to rotate about a second roller axis, wherein the first and second roller
axes are oriented at an oblique angle relative to each other;

a first fixed base defining a first pivot axis, the first end of the frame pivotably coupled to
the first fixed base about the first pivot axis, the first pivot axis 15 generally parallel to the first
direction of the conveyor belt; and

an adjustable support selectively coupled to the second end of the frame 1n a plurality ot
positions, wherein each of the plurality of positions defines an angle in which the frame extends

relative to the first fixed base.

2. The 1dler support assembly of claim 1, wherein each of the plurality of positions defines a

plurality of heights of the second end of the frame relative to the first fixed base.

3. The idler support assembly of claim 1, wherein the adjustable support mncludes a support

member coupled to a second base.

4, The idler support assembly of claim 3, wherein the support member is pivotably coupled

to the second base.

5. The idler support assembly of claim 3, wherein the support member includes a plurality
of apertures, and wherein each of the plurality of apertures corresponds to one of the plurality of

pOSIt1oNS.

AMENDED SHEET (ARTICLE 19)
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0. The 1dler support assembly of claim 5, wherein the frame is coupled to the support

member in one of the plurality of positions by a second pin received through one of the plurality

of apertures and engaging the second end of the frame.

7. The idler support assembly of claim 1, wherein the first end of the frame includes a first

handle configured to enable transportation of the 1dler support assembly by an operator.

3. The idler support assembly of claim 7, wherein the second end of the frame includes a

second handle configured to enable transportation of the 1dler support assembly by the operator.

9. The 1dler support assembly of claim 1, wherein the onientation of the first and second

roller axes relative to the frame remains fixed as the adjustable support 1s selectively coupled to

the second end of the frame in the plurality of positions.

10.  Anidler support system contigured to support a conveyor belt thereon about a curve, the

idler support system comprising:
a first idler suppott assembly including
a first frame including a first end and a second end;

a first idler roller coupled to the first frame, the first 1dler roller configured to

rotate about a first roller axis, wherein the first end of the first frame 1s configured to pivot about

a first pivot axis defined by a first fixed base; and

a second 1dler support assembly including

a second frame including a first end and a second end:;

a second idler roller coupled to the second frame, the second idler roller

configured to rotate about a second roller axis, wherein the first end of the second frame 1s

configured to pivot about a second pivot axis defined by a second fixed base,

wherein the first idler support assembly is configured to pivot about the first pivot axis

independently of the second idler support assembly to'guide the conveyor belt about the curve.

AMENDED SHEET (ARTICLE 19)
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11.  The idler support system ot claim 10, wherein the tirst 1dler support assembly 1s pivotable
at a first angle defined by the first frame relative to the first fixed base about the first pivot axis,
and the second idler support assembly 1s pivotable at a second angle defined by the second frame
relative (o the second {ixed base about the second pivot axis, and wherein the first angle 1s

greater than the second angle to puide the conveyor belt about the curve.

2.  The idler support system of claim 11, wherein the second end of the first frame 1s
selectively coupled to a first adjustable support, and the second end of the second frame is
selectively coupled to a second adjustable support, and wherein adjustment of the first or second

adjustable supports changes the corresponding first or second angle.

13.  The idler support system of claim 12, wherein each of the first and second adjustable
supports includes a support member coupled to a third base, and wherein each support member
includes a plurality of apertures, and wherein the first and second angles correspond to ong of the

plurality of apertures of each support member.

[4.  The idler support system of claim 13, wherein each support member of the first and

second adjustable supports 1s pivotably coupled to the corresponding third base.

15.  Theidler support system of claim 13, wherein the first frame is coupled to the support
member of the first adjustable support by a first pin received through one of the plurality of

apertures and engaging the second end of the first frame, and wherein the second frame 1s
coupled to the support member of the second adjustable support by a second pin recerved

through one of the plurality of apertures and engaging the second end of the second frame.

16.  The idler support assembly of claim 10, wherein the first ends of the first and second

frames each include a first handle configured to enable transportation of the first and second idler

support assemblies by an operator.

7.  The idler support assembly of claim 16, wherein the second ends of the first and second

frames each include a second handle configured to enable transportation of the first and second

idler support assemblies by the operator.
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18.  Theidler support assembly of claim 10, wherein the second ends of the first and second

idler support assemblies are positioned on an inside of the curve.

19. A method of adjusting an 1dler support assembly to guide a conveyor belt about a curve,
the 1dler support assembly configured to support the conveyor belt thereon, the method
COMPIISing:

pivotably coupling a first end of a frame to a fixed base about a pivot axis, the fixed base
defimng the pivot axis;

supporting a first idler roller to the frame, the first 1dler roller contigured to rotate about a
tirst roller axas;

supporting a second 1dler roller to the frame, the second 1dler roller configured to rotate
about a second roller axis, wherein the first and second axes are oriented at an oblique angle
relative to each other;

adjusting a height of a second end of the frame relative to the fixed base to adjust an

angle between the frame and the fixed base to guide the conveyor belt about the curve.

20.  The method of claim 19, wherein adjusting the height of the second end of the frame
includes selectively coupling the second end of the frame to one of a plurality ot apertures of an

adjustable support by a pin.

21.  The method of claim 20, further comprising positioning the second end ot the frame on

an inside of the curve.

AMENDED SHEET (ARTICL

19)



CA 03030213 2015-01-07

WO 2018/013582 PCT/US2017/041557
19

22.  Anidler support assembly including a conveyor belt operable to move material in a
direction, the conveyor belt defining a width, the idler support assembly comprising:

a frame including a first end and a second end, the frame configured to support the
conveyor belt such that the width of the conveyor belt is between the first and second ends;

a first fixed base defining a pivot axis, the first end ot the frame pivotably coupled to the
first fixed base about the pivot axis; and

an adjustable suppott selectively coupled to the second end of the frame 1n a plurality of
positions, wherein each ot the plurality of positions defines an angle 1n which the frame extends
relative to the first fixed base:

wherein the frame 1s configured to support the conveyor belt in each of the plurality of

positions of the adjustable support.

23, Theidler support assembly of claim 22, wherein the pivot axis is generally parallel to the

direction of movement ot the conveyor belt.

24.  The idler support assembly of claim 22, further comprising an 1dler roller coupled to the
frame between the first and second ends, wherein the 1dler roller is configured to rotate about a

roller axis to support the conveyor belt.
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