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ABSTRACT 

A hopper handling kit is described. The kit includes a hopper handling tower 

frame elements for fastening to one another to build a tower; 

hopper lifter elements for operatively connecting to one another to build a 

lifter; 

hopper pitching elements for operatively connecting to one another to 

build a hopper pitching apparatus; and 

hopper fastening elements for fastening to a hopper.



AUSTRALIA 

Patents Act 1990 

ORIGINAL COMPLETE SPECIFICATION 

STANDARD PATENT 

Invention title: HOPPER HANDLING KIT AND APPARATUS 

This application is a divisional of Australian Patent Application No 2013219246 

which claims priority to Chilean patent application No 0239-2013 filed 

24 January 2013. Each of these applications is herein incorporated by 

reference in their entireties.  

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

method of performing it known to us: 
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Hopper Handling Kit and Apparatus 

Field of the Invention 

1. The present invention relates generally to apparatus for handling hoppers, in 
particular during maintenance operations.  

Background to the invention 

2. During on-site repair and maintenance of mining equipment hoppers, it is 
presently required to use high tonnage cranes to lift, rotate or turn the 
hoppers. Specifically, the cranes must manipulate the hopper during welding 
work or while replacing elements in different parts of the hopper. This makes 
site maintenance of this kind of hopper slow and expensive.  

3. Almost invariably, the work involves hiring a crane. The time of arrival of the 
crane to the site is uncertain. The time spent securing cables and cable 
slings or engaging elements in the hopper for lifting, rotating or turning 
thereof, makes the process inefficient. Also, there are risks of poor crane or 
hopper mooring that could cause accidents and material losses.  

4. Other known solutions involve complex tasks in securing lifting columns of 
the lifting apparatus and involve increased risk of dropping the hopper due 
to poor installation of the racks and columns.  

5. Any reference to or discussion of any document, act or item of knowledge in 
this specification is included solely for the purpose of providing a context for 
the present invention. It is not suggested or represented that any of these 
matters or any combination thereof formed at the priority date part of the 
common general knowledge, or was known to be relevant to an attempt to 
solve any problem with which this specification is concerned.  

6. The present invention provides a new hopper handling apparatus.  

Summary of the invention 
7. In accordance with one aspect of the present invention there is provided a 

hopper handling kit, including: 
hopper handling tower frame elements for fastening to one another to 

build a tower; 
hopper lifter elements for operatively connecting to one another to build a 

lifter; 
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hopper pitching elements for operatively connecting to one another to 
build a hopper pitching apparatus; and 

hopper fastening elements for fastening to a hopper.  

8. Preferably the tower frame elements are in the form of elongate structural 
elements. However, any suitable shape element is suitable for the tower 
frame elements - curved, cylindrical, circular, anything suitable.  

9. Preferably the tower frame elements are steel but any suitable material may 
be utilised as long as it can make a strong tower for holding and lifting, 
elevating and handling a mining truck hopper.  

10. Preferably the tower frame elements include base frame elements.  
Preferably the base frame elements are rectangular hollow section or 
channel steel.  

11. Preferably the tower frame elements include post elements. Preferably these 
elements are generally or substantially vertical for providing a tower for 
providing elevated hopper for elevated maintenance operation and a full 
360-degree rotation of the hopper about its lateral axis.  

12. Preferably the tower frame elements include brace elements for bracing the 
post elements and the base elements. Preferably there are secondary brace 
elements between the brace elements themselves and the post elements.  

13. Preferably the lifter includes a rack for providing mechanical advantage for a 
lifting motor or drive mechanism. Preferably the lifter includes two racks for 
additional stability. Preferably the two racks are spaced apart from one 
another for additional stability.  

14. Preferably the hopper pitching apparatus includes a bearing to facilitate 
rotation of the hopper about a hopper pitch axis. Preferably the hopper 
pitching apparatus includes a brake or a lock to selectively inhibit pitching or 
rotation at a selected rotation point.  

15. Preferably the hopper fastening elements include a fastening plate for 
fastening to a hopper.  

16. Preferably the rack is affixed to a post.  

17. Preferably the lifter includes a carriage for carrying the hopper up the rack.  
Preferably the carriage moves along a track. Preferably the track includes or 
is attached to two posts.  

18. Preferably there are provided two hopper handling towers in a kit.  

19. Preferably each tower frame is larger at the base than at the top for efficient 
use of material in the structure.  
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20. Preferably there are provided joints for joining the tower frame elements to 
other tower frame elements. Preferably there are provided fasteners to join 
the joints together, though that is not necessary, since the joints can join the 
elements themselves without additional fasteners.  

21. Preferably each hopper handling kit is readily assemblable and 
disassemblable so that the kit is portable and can be carried quickly from 
site to site in the back of a utility vehicle, along with welding or other 
maintenance gear.  

22. In accordance with another aspect of the present invention there is provided 
a method of handling hoppers for maintenance operations to be conducted 
thereon, the method including the steps of: 

assembling two hopper handling towers adjacent a hopper; 
operatively mounting a hopper lifter to each tower; 
operatively mounting a hopper pitch assembly to the hopper lifter; and 
fastening a hopper to the hopper pitch assembly.  

23. Preferably the method includes the step of preparing a level surface for the 
hopper handling towers.  

24. Preferably the method includes the step of arranging each tower on either 
side of a hopper and attaching it on or near its centre of mass or centre of 
inertia.  

BRIEF DESCRIPTION OF THE DRAWINGS 

25. In order to enable a clearer understanding, preferred embodiments of the present 
invention will hereinafter be described with reference to the attached drawings, and 
in those drawings: 

26. Figure 1 is an isometric view from above and one end of a preferred 
embodiment of the present invention together with a hopper installed 
thereon; 

27. Figure 2 is an isometric view from the same viewpoint as that of Figure 1 of 
the same preferred embodiment of the present invention without the hopper 
shown thereon; 

28. Figure 3 is a front elevation view of the same preferred embodiment of the 
present invention with the hopper shown installed thereon; 

29. Figure 4 is a side elevation view of the preferred embodiment of the present 
invention with a hopper installed thereon; 

30. Figure 5A is a front elevation view of one tower which is a component of a 
preferred embodiment of the present invention; 
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31. Figure 5B is a side elevation view of one tower being a component of a 
preferred embodiment of the present invention; 

32. Figure 6A is a front elevation view of another tower being a component of a 
preferred embodiment of the present invention; 

33. Figure 6B is a side elevation view of another tower being a component of a 
preferred embodiment of the present invention.  

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

34. Referring to the drawings there is shown two hopper handling towers 1 and 
2 which have been assembled from their kit form. The hopper handling 
towers include hopper handling tower frame elements 20 which are fastened 
or joined to one another to build the towers shown.  

35. There is also shown hopper lifter elements operatively assembled to one 
another to make a hopper lifter 30 on each tower 1, 2.  

36. A hopper pitching assembly is shown at 4 and hopper fastening elements 3 
are shown for fastening to a hopper.  

37. The tower frame elements 20 which are shown are in the form of elongate 
structural elements 22. It is to be understood that any suitable shape 
element is suitable for the tower frame elements - curved, cylindrical, 
circular, or indeed anything suitable.  

38. The tower frame elements 22 are steel but any suitable material may be 
utilised as long as it can make a strong tower for holding and lifting, 
elevating and handling a mining truck hopper 5.  

39. The tower frame elements 22 include base frame elements 24. The base 
frame elements 24 are rectangular hollow section or channel steel.  

40. The tower frame elements 22 include post elements 26. These elements are 
generally or substantially vertical for providing a tower for providing elevated 
hopper at the top of the lifter travel for elevated maintenance operation and 
a full 360-degree rotation of the hopper about its lateral axis.  

41. The tower frame elements 22 include brace elements 28 for bracing the post 
elements 26 and the base elements 24. There are secondary brace 
elements 27 between the brace elements 28 themselves and the post 
elements 26.  

42. The hopper lifter 30 includes a rack 32 for providing mechanical advantage 
for a lifting motor or drive mechanism 34. The drive mechanism is an 
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electrical motor 35 with a gear for engaging with the rack but the mechanism 
could just as well be a hydraulic lifting ram. The lifter 30 includes two racks 
32 for additional stability. The two racks 32 are spaced apart from one 
another for additional 

43. The hopper pitching apparatus 4 includes a bearing 41 to facilitate rotation 
of the hopper about a hopper pitch axis 42. The hopper pitching apparatus 4 
includes a brake or a lock to selectively inhibit pitching or rotation at a 
selected rotation point.  

44. The hopper fastening elements include a fastening plate 3 for fastening to a 
hopper 5.  

45. The or each rack 32 is affixed to a post element 26.  

46. The hopper lifter 30 includes a carriage 31 for carrying the hopper up the 
rack 32. The carriage moves along a track and the track includes or is 
attached to two post elements 26.  

47. There are provided two hopper handling towers in a kit, and in use each 
tower 1, 2 is assembled adjacent a side of a hopper, which has been 
removed from a prime mover or truck and is usually disposed on the ground 
at a remote site ready for maintenance operations. In operation each tower 
is connected to its adjacent side of the hopper by the hopper fastening 
element 3 and then the lifter 30 is actuated to elevate the hopper into the air 
a sufficient distance to allow full 360 degree rotation about a hopper 
transverse axis 42. The rotation can be stopped at any suitable point in the 
rotation by the brake.  

48. Each hopper handling tower frame 1, 2 is larger at the base than at the top 
for efficient use of material in the structure.  

49. There are provided joints for joining the tower frame elements to other tower 
frame elements. There are provided fasteners to join the joints together, 
though that is not necessary, since the joints can join the elements 
themselves without additional fasteners.  

50. Each hopper handling kit is readily assemblable and disassemblable so that 
the kit is portable and can be carried quickly from site to site in the back of a 
utility vehicle, along with welding or other maintenance gear.  

51. The apparatus intended to raise and turn mining hoppers is comprised of a 
dismountable, structural, dismountable, pyramid-shaped tower A (1) and a 
tower B (2) having mobile elements at both towers (1,2) which allow to raise 
the hopper off the ground (5) up to a specified height and rotate it to a 
position allowing easy access to the areas or elements to be maintained or 
repaired. The overturning apparatus joins the hopper by using attachable 
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mechanical fastening means (3,4) made up of a first part (3) that is fixed on 
the hopper and a second part (4) that is in each one of the towers and 
rotates, said fastening means being of an attachable and mechanical kind 
(3,4) for example, Plates or Flanges, the hopper (5) getting joined to the 
towers (1,2) on both sides, which allows raising thereof. The first part (3) of 
the attachable mechanical fastening means (3,4) is preferably located as 
close as to the point equivalent to the center of gravity of the hopper as 
possible. During the raising of hopper (5) up to the desired height, the 
second part (4) of the mechanical attachable fastening means (3,4) remain 
without any rotating capacity once the height at which the hopper (5) can be 
lifted has been reached, without touching the ground (5), the rotating 
mechanism of the second part (4) of said attachable mechanical fastening 
means (3,4) activate. The second part (4) of the attachable mechanical 
fastening means (3,4) rises and spins on the towers by moving means 
allowing, in turn, to raise and rotate the hopper (5). Once turned, the hopper 
(5) may remain fixed at a proper height and angular position to work 
thereon. The hopper overturning apparatus has hydraulic or electrical safety 
mechanisms that prevent the hopper from falling down accidentally. The 
overturning apparatus also has raising mechanisms allowing to lift the 
hopper and which can mechanical, electrical or hydraulic.  

52. Advantageously, preferred embodiments of the present invention provide a 
portable kit that can be assembled at or near a mine, so that hoppers do not 
have to be transported to a separate maintenance location. Preferred 
embodiments of the system allow the hopper to be raised from the ground 
and to be rotated at 3602. Advantageously, this reduces the costs of a 
maintenance operation, in that expensive mobile cranes are not required on 
the mine site.  

53. Preferred embodiments of the present invention also reduce operational 
costs since maintenance operations often cannot start until the arrival of the 
crane. Securing the hopper adequately for its raising and overturning and 
fastening is also time-consuming. In addition, the fastening elements 
between the towers allow a fast and secure fastening requiring no supports 
between the ground and the hopper.  

54. The word 'comprising' and forms of the word 'comprising' as used in this 
description and claims do not limit the invention claimed to exclude any 
variants or additions.  
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The claims defining the invention are as follows: 

1 . A truck hopper repair system for repairing at ruck hopper that is mounted 
on the truck hopper repair system comprising: 

first and second towers, each tower formed by a support framework that 
has a support base and an upper portion that extends vertically upward 
from the support base to a top end; 

each tower includes a tower fastener disposed thereon, each tower 
fastener is actuatable up and down on the tower in a vertical direction 
relative to the support framework between a lowered position and a 
raised position; 

each tower fastener is also rotatable about an axis that is perpendicular 
to the vertical direction; and 

the truck hopper includes a pair of truck hopper fasteners mounted 
thereon at opposite sides of the truck hopper, the truck hopper fasteners 
are mounted at ac enter of gravity of the truck hopper, and the truck 
hopper fasteners are detachably engageable with the tower fasteners; 

wherein with the tower fasteners located at the lowered position on the 
respective towers, the truck hopper can be mounted to the first and 
second towers by connecting the truck hopper fasteners to the tower 
fasteners, and the truck hopper can be raised vertically by actuating the 
tower fasteners to the raised position, and the truck hopper can be 
rotated about its center of gravity by rotating the tower fasteners.  

2. The truck hopper repair system of claim I, wherein each of the first and 
second towers is pyramid-shaped.  

3. The truck hopper repair system of claim 1, wherein the support 
framework of each of the first and second towers comprises: 

a first frame portion oriented in a substantially vertical plane with a first 
side that faces toward the truck hopper and a second side that faces 
away from the truck hopper; and 

a pair of right angle frame portions that are connected to the first frame 
portion on the second side thereof; the right angle frame portions extend 
in a direction away from the truck hopper, are spaced apart from one 
another, and are each oriented in a plane that is substantially 
perpendicular to the plane of the first frame portions.  

4. The truck hopper repair system of claim 3, wherein for each tower: 
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the support base is formed by a base section of the first frame portion 
and a base section of the right angle frame portions; and 

the upper portion is formed by an upper section of the first frame portion 
and an upper section of the right angle frame portions.  

5. The truck hopper repair system of claim 1, wherein the first and second 
towers are not directly attached to one another.  

6. The truck hopper repair system of claim 3, wherein for each tower, the 
tower fastener projects beyond the first side of the first frame portion in a 
direction perpendicular to the vertical direction.  

7. truck hopper repair system of claim 1 wherein for each tower, the tower 
fastener is rotatable 360 degrees.  

8. he truck hopper repair system of claim 1, herein for each tower, the tower 
fastener has a first portion of travel from the lowered position toward the raised 
position where the tower fastener cannot be rotated and a second portion of 
travel where the tower fastener can be rotated.  

9. The truck hopper repair system of claim 1 wherein each tower includes a 
single tower fastener, and the truck hopper includes only two of the truck 
hopper fasteners.  
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