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ABSTRACT

A sheave includes a hub defining an axis, a rim defining at least one circumferentially 

extending groove, and two plates oriented substantially perpendicular to the axis. Each plate 

is connected to the hub and to the rim, and a plurality of reinforcing tubular members extend 

between the plates.
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AUSTRALIA

Patents Act 1990

P/00/011
Regulation 3.2

ORIGINAL 
COMPLETE SPECIFICATION 

STANDARD PATENT

Invention Title:

"BOOM SHEAVE WITH TUBULAR REINFORCING MEMBERS"

The following statement is a full description of this invention, including the best method 

of performing it known to me/us:
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BOOM SHEAVE WITH TUBULAR REINFORCING MEMBERS

FIELD OF INVENTION

[0001] The present invention generally relates to a boom sheave with tubular reinforcing members.

BACKGROUND

[0002] In the mining field, and in other fields in which large volumes of materials must be collected 

and removed from a work site, it is typical to employ a power shovel including a large dipper for 

shoveling the materials from the work site. After filling the dipper with material, the shovel swings 

the dipper to the side to dump the material into a material handling unit, such as a dump truck or a 

local handling unit (e.g., crusher, sizer, or conveyor). Generally, the shovels used in the industry 

include hydraulic shovels and electric rope shovels. Electric rope shovels typically include a shovel 

boom, the end of which rotatably supports a sheave or pulley. A hoist rope extends around the sheave 

or pulley and is connected to the shovel dipper to raise and lower the dipper, thereby producing an 

efficient digging motion to excavate the bank of material. Conventional electric rope shovels include a 

sheave that incorporates radially-extending, plate-type reinforcing members (also called stiffeners) 

between the plates of the sheave and cutouts in the plates between the reinforcing members.

SUMMARY

[0003] In accordance with the present invention, there is provided a sheave comprising:

a hub defining an axis;

a rim defining at least one circumferentially extending groove for receiving and guiding a 

rope along an arcuate portion of the rim;

two plates oriented substantially perpendicular to the axis, each plate connected to the hub 

and to the rim; and

a plurality of reinforcing tubular members extending between the plates, each tubular member 

extending through both plates and defining a hollow space extending through both plates.

[0003A] In accordance with the present invention, there is also provided a mining shovel including a 

base and a motor driving a pulling mechanism, the electric shovel comprising:

a boom extending from the base, the boom having a first end attached to the base, and a 

second end remote from the base;

a boom handle pivotally mounted on the boom; 

a dipper attached to an end of the boom handle;
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13 a hoist rope extending over the second end of the boom and supporting the end of the boom 

handle, the hoist rope configured to be driven by the motor;and

a sheave rotatably attached to the second end of the boom, the sheave including a hub 

rotatably coupled to the boom and defining an axis, a rim having at least one circumferentially 

extending groove for receiving and guiding the hoist rope over the second end of the boom, two 

spaced apart and parallel plates, each plate connected to the hub and to the rim, and a plurality of 

reinforcing tubular members extending between the plates, each tubular member extending through 

both plates and defining a hollow space extending through both plates

[0003B] In one embodiment, a sheave includes a hub defining an axis, a rim defining at least one 

circumferentially extending groove, and two plates oriented substantially perpendicular to the axis. 

Each plate is connected to the hub and to the rim, and a plurality of reinforcing tubular members 

extend between the plates.

[0004] In another embodiment an electric shovel includes a base and a motor driving a pulling 

mechanism. A boom extends from the base and has a first end attached to the base and a second end 

remote from the base. A boom handle is pivotally mounted on the boom and a dipper is attached to an 

end of the boom handle. A sheave is rotatably attached to the

1A
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second end of the boom and includes a hub rotatably coupled to the boom and defining an 

axis, a rim having at least one circumferentially extending groove, and two spaced apart and 

parallel plates. Each plate is connected to the hub and to the rim, and a plurality of 

reinforcing tubular members extend between the plates.

[0005] Other aspects of the invention will become apparent by consideration of the 

detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. I is a side elevational view of a power shovel embodying the present 

invention.

[0007] Fig. 2 is a perspective view of a boom sheave of the shovel shown in Fig. 1, with 

a portion removed to expose the interior structure.

[0008] Fig. 3 is a section view of the boom sheave of Fig. 2.

[0009] It is to be understood that the invention is not limited in its application to the

details of the construction and the arrangements of components set forth in the following 

description or illustrated in the drawings. The present invention is capable of other 

embodiments and of being practiced or 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 limiting.

DETAILED DESCRIPTION

[0010] Fig. 1 illustrates an electric rope power shovel 10 having a sheave 46 according 

to an embodiment of the invention. Although the improved sheave 46 is described with 

respect to an electric rope shovel, the sheave 46 can also be used with other types of shovels 

or machines (e.g., a crane). In one embodiment, the shovel 10 comprises a frame 14 (also 

called a base) supported for movement over the ground. Specifically, the frame 14 is a 

revolvable upper frame mounted on a mobile base including crawler tracks 18. A fixed 

boom 22 extends upwardly and outwardly from the frame 14. One end of the boom 22 is 

attached to the frame 14 and another end of the boom 22 is remote from the frame 14. In

2
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some embodiments, the boom 22 is curved and has “banana” or a “V” shape. In other 

embodiments, the boom can be straight or have different shapes. In one embodiment, the 

boom 22 comprises a one piece construction combining a first portion and a second portion 

of the boom. In other embodiments, the boom 22 comprises two pieces, where the two 

portions of the boom 22 are securely attached to one another via welding, pin joints, 

fasteners, or any other suitable attachment mechanisms.

[0011] A dipper handle 26 is mounted on the boom 22 for movement about a rack and 

pinion or crowd drive mechanism (not shown) for pivotal movement relative to the boom 22 

about a generally horizontal dipper handle axis 32, and for translational (non-pivotable) 

movement relative to the boom 22. The dipper handle 26 has a forward end 34, and a dipper 

38 is mounted on the forward end 34 of the dipper handle 26. An outer end 42 of the boom 

22 has thereon the sheave 46, and a hoist cable or rope 50 extends over the sheave 46 from a 

winch drum (not shown) mounted on the frame 14 and is connected to the dipper 38 for 

pivotal movement relative thereto about a horizontal pivot axis 58. The winch drum is 

driven by at least one electric motor (not shown) that incorporates a transmission unit (not 

shown). As the winch drum rotates, the hoist rope 50 is paid out to lower the dipper 38 or 

pulled in to raise the dipper 38. The dipper handle 26 is also rigidly attached to the dipper 

38. The dipper handle 26 is slidably supported in a saddle block, and the saddle block is 

pivotally mounted to the boom 22 at the pivot point. The dipper handle 26 includes a rack 

tooth formation thereon which engages a drive pinion mounted in the saddle block.

[0012] The dipper 38 is generally of a box shape having a body 62 which includes a 

back wall 66, opposite side walls 68 extending forwardly from and substantially 

perpendicular to the back wall 66, and a front wall 70 which is generally parallel to the back 

wall 66. In other embodiments (not shown), other dipper body shapes can be used. Digging 

teeth 74 extend outwardly from an upper end of the front wall 70. The main body or dipper 

body 62 defines a material receiving opening 78 and a material discharging opening 82. 

The dipper 38 further includes a dipper door 86 pivotally connected to the back wall 66 

adjacent the lower end thereof about a dipper door axis 90. The dipper door 86 is movable 

between opened and closed positions, as will be further described below. The back wall 66

3
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of the dipper 38 is connected to the forward end 34 of the dipper handle 26. The back wall 

66 (and thus the dipper 38) is rigidly connected to the dipper handle 26.

[0013] Referring now to Figs. 2 and 3, which illustrate the sheave 46 in further detail, 

the sheave 46 includes a substantially circular center hub 3 defining a central axis 12 and a 

substantially circular rim 4 surrounding and substantially concentric with the hub 3. The 

rim 4 defines at least one outwardly facing and circumferentially extending groove 5. In the 

embodiment illustrated in Figs. 2 and 3, the rim 4 defines two grooves 5. The rim 4 includes 

two outer circumferential edges 6 and a middle circumferential edge 7 that separates the two 

grooves 5. The grooves 5 are adapted to accept the hoist rope 62, which rotates the sheave 

46 and moves the dipper 55 as discussed above. The grooves 5, the outer circumferential 

edges 6 and the middle edge 7 cooperate to securely support the hoist rope 62.

[0014] The sheave 46 also includes two substantially parallel web plates 8 extending 

between the hub 3 and the rim 4 of the sheave 46. In Fig. 2, the top web plate 8 has been 

removed to reveal the internal structure of the sheave 46. The plates 8 are spaced apart from 

one another and are connected to the hub 3 and to the rim 4 using a suitable method such as 

welding. Alternative embodiments may also or alternatively rely on fasteners to couple the 

plates 8 to the hub 3 and the rim 4. A plurality of spaced apart tubular reinforcing members 

9 extend between the two plates 8 and are generally circumferentially spaced around the hub

3. In the illustrated construction, each tubular member 9 defines an axis 14 that is 

substantially parallel to the central axis 12. The tubular members 9 can be constructed from 

metal and can be welded or otherwise joined to the plates 8. In the embodiment show in 

Figs. 2 and 3, the tubular members 9 have a circular cross-section. In alternative 

embodiments, the tubular members 9 can have a different cross-section (e.g., square, 

elliptical, and the like). Each web plate 8 defines a plurality of circumferentially spaced 

openings 11 that are substantially aligned with and shaped to correspond to the size and 

shape of the tubular members 9. The arrangement of the openings 11 and the tubular 

members 9 is such that, when viewed from the side, the tubular members 9 define side-walls 

of a series of openings that extend completely through the sheave 46.

4
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[0015] In the illustrated embodiment the tubular members 9 are substantially evenly spaced in a 

circle around the hub 3. In alternative embodiments, the tubular members can be positioned in a 

different configuration. The length of the tubular members 9 can depend upon the size of the sheave 

46. In general, the distance between the plates 8 is substantially equal to the length of the tubular 

members 9. In the illustrated configuration, the tubular members are arranged such that a straight line 

drawn radially outwardly from the central axis 12 in any direction will intersect only one of the 

tubular members 9.

[0016] Various features and advantages of the invention are set forth in the following claims.

[0017] In the claims which follow and in the preceding description of the invention, except where the 

context requires otherwise due to express language or necessary implication, the word “comprise” or 

variations such as “comprises” or “comprising” is used in an inclusive sense, i.e. to specify the 

presence of the stated features but not to preclude the presence or addition of further features in 

various embodiments of the invention.

[0018] It is to be understood that, if any prior art publication is referred to herein, such reference does 

not constitute an admission that the publication forms a part of the common general knowledge in the 

art, in Australia or any other country.
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1. A sheave comprising:

a hub defining an axis;

a rim defining at least one circumferentially extending groove for receiving and guiding a 

rope along an arcuate portion of the rim;

two plates oriented substantially perpendicular to the axis, each plate connected to the hub 

and to the rim; and

a plurality of reinforcing tubular members extending between the plates, each tubular member 

extending through both plates and defining a hollow space extending through both plates.

2. The sheave of claim 1, wherein the plates are spaced apart from one another and wherein each 

reinforcing member is coupled to both of the plates.

3. The sheave of claim 1 or 2, wherein the tubular members have a circular cross-section.

4. The sheave of claim 1 or 2, wherein the tubular members have an elliptical cross-section.

5. The sheave of any preceding claim, wherein the tubular members are welded to the plates.

6. The sheave of any preceding claim, wherein a distance between the plates is substantially

equal to a length of the tubular members.

7. The sheave of any preceding claim, wherein the groove opens radially outwardly.

8. The sheave of any preceding claim, wherein the tubular members each define a central axis,

and wherein the central axis of each tubular member is substantially parallel to the axis of the hub.

9. The sheave of any preceding claim, wherein the rim includes two circumferentially extending 

grooves that open radially outwardly.

10. The sheave of any preceding claim, wherein the tubular members are equally 

circumferentially spaced about the hub and are substantially equidistant from the axis of the hub.

11. The sheave of any preceding claim, wherein a straight line drawn radially outwardly from the 

axis in any direction intersects at most one tubular member.

12. A mining shovel including a base and a motor driving a pulling mechanism, the electric 

shovel comprising:

6
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13 a boom extending from the base, the boom having a first end attached to the base, and a 

second end remote from the base;

a boom handle pivotally mounted on the boom;

a dipper attached to an end of the boom handle;

a hoist rope extending over the second end of the boom and supporting the end of the boom 

handle, the hoist rope configured to be driven by the motor;and

a sheave rotatably attached to the second end of the boom, the sheave including a hub 

rotatably coupled to the boom and defining an axis, a rim having at least one circumferentially 

extending groove for receiving and guiding the hoist rope over the second end of the boom, two 

spaced apart and parallel plates, each plate connected to the hub and to the rim, and a plurality of 

reinforcing tubular members extending between the plates, each tubular member extending through 

both plates and defining a hollow space extending through both plates.

13. The mining shovel of claim 12, wherein the boom handle further includes a connecting 

mechanism engaging the hoist rope and connecting the boom handle with the sheave.

14. The mining shovel of claim 12 or 13, wherein each tubular member is coupled to both of the 

plates.

15. The mining shovel of any one of claims 12 to 14, wherein the tubular members have a 

circular cross-section.

16. The mining shovel of any one of claims 12 to 15, wherein a distance between the plates is 

substantially equal to a length of the tubular members.

17. The mining shovel of any one of claims 12 to 16, wherein the tubular members extend in a 

direction perpendicular to the plates.

18. The mining shovel of any one of claims 12 to 17, wherein each plate defines a plurality of 

openings, wherein the openings are substantially axially aligned, and wherein a shape of the openings 

corresponds to a cross-section of the tubular members.

19. The mining shovel of any one of claims 12 to 18, wherein the tubular members are aligned 

with the openings.

20. A sheave or a mining shovel, substantially as herein described with reference to the 

accompanying drawings.
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