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Figure 1

(57) Abstract: A conveyor apparatus includes a tail portion connected to a head portion such that the head portion 1s moveable
relative to the tail portion from a first position to a second position located lower than the first position. It should be appreciated
that such movement of the head portion can permit the drop height of the conveyor apparatus to be adjusted. At least one frame
o portion 1s moveably positioned between the tail portion and the head portion. A stacker 1s also provided that includes the convey-
Or apparatus.
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CONVEYOR APPARATUS
FIELD OF THE INVENTION

The present invention relates to material handling and, more particularly, to stackers and
CONvVeyors.

BACKGROUND OF THE INVENTION

Conveyors are used to discharge material at a fixed height above ground to stack material
such as agglomerated material, ore, or minerals. Such conveyors are typically included in
stackers or other devices used to discharge material at a fixed height. U.S. Patent Nos.
3,185,290, 4,029,200, 4,245,732, 4,406,361, 4,629,060, 4,907,932, 5,181,600, 6,360,876, and
6,896,123 disclose different types of conveyor apparatuses or stackers.

Some conveyed materials such as agglomerated ore are sensitive to drop height. Often,
luffing conveyors are used to reduce the drop height of the material. Reducing the drop height
can help reduce degradation or spoilage of the material being stacked. Many types of luffing
conveyors are configured to move the whole conveyor, which complicates its receiving hopper
and can substantially increase the cost of such machines.

In alternative luffing conveyor designs, a luffing conveyor includes a luffing end that can
be affixed to a fixed conveyor to lower the drop height ot a stacker or other stacking device or
conveyor apparatus. Typically, a hinged luffing conveyor has a bend pulley atfixed at the hinge
point of the conveyor. The conveyor belt must transition from a troughed area to a flat portion
and back to a troughed area 1n a relatively short distance. At some luffing discharge angles, the
material can lift off of the belt as it transitions over the hinge pulley such that the material falls

back on the belt at a higher velocity than the belt speed, losing traction between the material and
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the belt. As a result, material may fall from an undesirably high height, which increases
degradation and spillage. This 1s particularly true for large luffing discharge angles.

A conveyor apparatus 1s needed to more consistently convey material to a desired drop
height, particularly at large luffing discharge angles. Preferably, such a conveyor apparatus
eliminates the need for a fixed bend pulley and can increase the belt life of the conveyor.
SUMMARY OF THE INVENTION

A conveyor apparatus 1s provided that includes a tail portion moveably connected to a
head portion such that the head portion 1s moveable relative to the tail portion from a first
position to a second position located lower or higher than the first position. The conveyor
apparatus also includes at least one frame portion moveably positioned between the tail portion
and the head portion such that the one or more frame portions move when the head portion
moves from the first position to the second position.

In some embodiments of the conveyor apparatus, the one or more frame portions may
include a first frame portion attached between the tail portion and the head portion. The first
frame portion may be moveably attached to the tail portion or the head portion or both the tail
portion and head portion. Preferably, the first frame portion includes a first elongated member
and a second elongated member that each extends from the tail portion to the head portion and 1s
moveably attached to at least one of the tail portion and the head portion.

The one or more frame portions may also include additional frame portions. For
example, in some embodiments, the one or more frame portions may include a second frame
portion that 1s moveably attached to the first frame portion adjacent to a first side of the second
frame portion. The second frame portion may also be attached to the tail portion or the head

portion adjacent to a second side of the second frame portion that 1s opposite the first side of the
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second frame portion. For instance, the second side of the second frame portion may be
moveably attached to the tail portion or the head portion.

As another example, the one or more frame portions could also include a third frame
portion. The third frame portion could be moveably attached to the first frame portion adjacent
to a first side of the third frame portion and may also be attached to the head portion or tail
portion at a second side of the third frame portion opposite the first side of the third frame
portion. In embodiments where the second frame portion 1s attached to the tail portion, the
second side of the third frame portion can be attached to the head portion. In embodiments
where the second frame portion 1s attached to the head portion, the second side of the third frame
portion may be attached to the tail portion. Preferably, the second side of the third frame portion
1s moveably attached to the head portion or tail portion.

As yet another example, the one or more frame portions could also include a fourth frame
portion. The fourth frame portion could be moveably attached to the second frame portion or the
third frame portion adjacent to the first side of the fourth frame portion and can be attached to the
other of the second frame portion and the third frame portion adjacent to the second side of the
fourth frame member opposite the first side of the fourth frame member.

Preferably, at least one frame member portion of the one or more frame member portions
1s attached to at least one idler or troughed 1dler. In some embodiments of the conveyor
apparatus, one frame portion of the one or more frame portions 1s attached to at least one 1dler or
troughed idler that 1s aligned with an axis of movement defined by a plurality of hinges
moveably attaching the tail portion to the head portion.

It should be understood that embodiments of the conveyor apparatus may include a

flexible elongated member configured to move from the tail portion to the head portion. The
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flexible elongated member can be supported by the head portion, tail portion and the one or more
frame portions. Preferably, the flexible elongated member 1s configured as a continuous chain or
continuous belt.

In some embodiments of the conveyor apparatus, the conveyor apparatus does not need to
include a fixed bend pulley aligned with an axis of rotation that defines a path of movement for
the head portion.

Embodiments of the conveyor apparatus may also include at least one first frame portion
moveably attached between the tail portion and an intermediate portion. At least one second
frame portion may be moveably attached between the head portion and the intermediate portion.
The one or more first and second frame portions may be configured to move when the head
portion 1s moved from a first position to a second position to adjust a conveying path. For
instance, a head portion and the intermediate portion may be moved such that the conveying path
1s adjusted from an S-shaped path to a linear or horizontal path.

A stacker 1s also provided. The stacker includes a base that supports the conveyor
apparatus. The conveyor apparatus may include any of the above discussed conveyor apparatus
embodiments. For instance, the conveyor apparatus may include a tail portion moveably
connected to a head portion such that the head portion 1s moveable relative to the tail portion
from a first position to a second position located lower or higher than the first position. The
conveyor apparatus may also include at least one frame portion moveably positioned between the
tail portion and the head portion.

In some embodiments of the stacker, the frame portions may include frame means
configured to move when the head portion moves from the first position to the second position.

For instance, the frame means may include one moveable frame portion, interconnected frame
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portions, or a first set of interconnected frame portions attached to one end of an

intermediate portion and to a head portion and a second set of interconnected frame
portions attached at the opposite end of the intermediate portion and the tail portion.

It should be understood that embodiments of the conveyor apparatus may also

include such frame means.

It should be appreciated that embodiments of the stacker may also
include multiple conveyor apparatuses attached to each other. For instance, a
stacker may have a first conveyor apparatus attached to a second conveyor
apparatus such that the conveying path of the stacker may include different moveable
configurations such as an S-shaped configuration or other path configurations that

may require the use of multiple interconnected conveyor apparatuses.

It should be appreciated that embodiments of the stacker can be
configured to adjust the drop height of the conveying apparatus or the stacker. For

example, the head portion may be moved from a lower height to a higher height.

According to one aspect of the present invention, there is provided a
conveyor apparatus comprising: a tail portion moveably connected to a head portion
such that the head portion is moveable relative to the tail portion from a first position
to a second position located lower or higher than the first position; at least one frame
portion moveably positioned between the tail portion and the head portion such that

the at least one frame portion moves when the head portion moves from the first
position to the second position; and at least one idler attached to said at least one

frame portion.

According to another aspect of the present invention, there is provided

a stacker comprising a base that supports a conveyor apparatus, the conveyor
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apparatus comprising a tail portion moveably connected to a head portion such that
the head portion is moveable relative to the tail portion from a first position to a

second position located lower or higher than the first position and at least one frame
portion moveably positioned between the tail portion and the head portion such that

5 the at least one frame portion moves when the head portion moves from the first

position to the second position and at least one idler attached to said at least one

frame portion.

Other details, objects, and advantages of the invention will become
apparent as the following description of certain present preferred embodiments

10 thereof and certain present preferred methods of practicing the same proceeds.
BRIEF DESCRIPTION OF THE DRAWINGS

Present preferred embodiments of the conveyor apparatus and a

stacker that includes such a conveyor apparatus are shown in the accompanying

drawings in which:

15 Figure 1 is a side view of a first present preferred embodiment of a
stacker having a first present preferred embodiment of the conveyor apparatus in a
first position. The belt of the conveyor apparatus and the track of the stacker base

are illustrated in chain line.

Figure 2 is a perspective view of the first present preferred embodiment

20 of the conveyor apparatus in the first position.

oa



CA 02761938 2011-11-14
WO 2010/132733 PCT/US2010/034836

Figure 3 1s a front view of the first present preferred embodiment of the conveyor
apparatus 1n the first position.

Figure 4 1s a side view of the first present preferred embodiment of the conveyor
apparatus in the first position.

Figure 5 1s an exploded view of the first present preterred embodiment of the conveyor
apparatus in the first position.

Figure 6 1s a side view of the first present preferred embodiment of the conveyor
apparatus in a second position, which i1s higher than the first position.

Figure 7 1s a perspective view of the first present preferred embodiment of the conveyor
apparatus in the second position.

Figure 8 1s a perspective view of the first present preferred embodiment of the conveyor
apparatus 1n a third position, which 1s higher than the second position and the first position.

Figure 9 1s a perspective view of a second present preferred embodiment of the conveyor
apparatus.

Figure 10 1s a side view of the second present preferred embodiment of the conveyor
apparatus.
DETAILED DESCRIPTION OF PRESENT PREFERRED EMBODIMENTS

Referring to Figure 1, a present preferred embodiment of a stacker 1 that includes a
present preferred embodiment of a conveyor apparatus 3 1s shown. The stacker 1 has a base 5
that includes tracks 6 configured to move the stacker 1. The base 5 of the stacker also supports
the conveyor apparatus 3.

The conveyor apparatus 3 includes a belt 4 or other flexible elongated member

configured to rotate about the conveyor apparatus. A belt drive 8 or other motor 1s provided
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adjacent to the tail portion 17 of the conveyor apparatus. A drive pulley 10 1s connected to the
belt drive 8 and rotates to move the belt 4. A belt pulley 12 1s provided adjacent to a head
portion 19 of the conveyor apparatus 3. The belt pulley rotates to help the conveyor belt rotate
about the head portion 19 of the conveyor apparatus. The conveyor apparatus 3 includes a
number of 1dlers 41 positioned along the conveyor apparatus 3. The 1dlers engage the belt 4 and
help guide the movement of the belt 4.

As may be appreciated from Figures 2-7, the head portion 19 of the conveyor apparatus 3
1s attached to the tail portion 17 at hinges 21 such that the head portion 19 may move from a first
position, such as the position of the head portion 19 shown 1n Figures 1-3, to a second position,
such as the position of the head portion shown in Figures 6-7. The head portion may also be
moved from the first or second positions to a third position, which 1s shown in Figure 8. It
should be understood that the first position 1s lower than the second position since the drop
height of the head portion 1s lower when it 1s 1n the first position than when it 1s in the second
position and the third position 1s higher than the second position because the head portion has a
higher drop height when it 1s 1n the third position than when 1t 1s 1n the second position.

The hinges 21 define an axis of rotation about which the head portion moves. It should
be appreciated that the head portion 19 may also move to other positions between the first
position and the second position. Shock absorbers 30, struts, or gas springs may be provided to
help support the movement of the head portion for a smoother, less strain inducing movement.
Pistons or other actuation mechanisms may be provided between the head portion 19 and tail
portion 17 adjacent to the hinged connection 21 to help drive movement of the head portion 19 to

different positions.
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The movement of the head portion 19 permits the drop height of the stacker 3 to be
adjusted for different material being stacked or to adjust the stacking of material for different
weather conditions. For example, a lower drop height may be preferred for windy days of
operation while a higher drop height may be acceptable for calm days that have little or no wind.

The conveyor apparatus 3 includes multiple moveable frames 22 between the head
portion 19 and tail portion 17. A first frame 24 includes two members 25. Each member 23 1s
rotatably attached to tail portion 17 and 1s also attached to the head portion 19.

A pivot point 32 1s located at a middle portion of each member 25 of the first frame 24.
A second frame 26 and third frame 27 are both pivotally attached to the first frame 24 at these
pivot points 32 of the members 25. The second frame 26 1s attached to the members 235 at
attachment portions 335 located adjacent to the first side of the second frame 26. The third frame
2’7 1s attached to the members 25 at the attachment portions 39 located adjacent to the first side
of the third frame 27. Each attachment portion 35 may also be configured for interconnection
with a respective attachment portion 39.

The second frame 26 1s also attached to the tail portion 17 at attachment portions 34
located adjacent to a second side of the second frame 26 that 1s opposite the first side of the
second frame 26. The second frame 26 may be attached to the tail portion 17 at attachment
portions 34 such that 1t 1s affixed to the tail portion 17 or such that the second frame 26 1s
rotationally or moveably attached to the tail portion 17. The second frame 26 may move relative
to the tail portion 17 when the head portion 19 1s moved from the first position to the second
position or the third position.

The third frame 27 1s also attached to the head portion 19 adjacent to a second side of the

third frame 27, which 1s located opposite the first side of the third frame 27. The third frame 27
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may be attached to the head portion 19 at attachment portions 36 located such that it 1s affixed to
the head portion 19 or such that the third frame 27 1s rotationally or moveably attached to the
head portion 19. The third frame 27 may move relative to the head portion 19 when the head
portion 19 1s moved from the first position to the second position.

A fourth frame 28 1s attached to the second frame 26 adjacent to its first side at
attachment portions 38 and 1s also attached to the third frame 27 adjacent to 1ts second side at
attachment portions 37. The fourth frame 28 may be moveably or rotationally attached to the
second frame 26, the third frame 27, or both the second frame 26 and third frame 27. Preferably,
the fourth frame 1s positioned adjacent to the hinged connections 21 between the tail portion 17
and the head portion 19.

It should be understood that the attachment portions 34, 335, 36, 37, 38 and 39 may
include different attachment mechanisms or portions of such mechanisms. For instance,
attachment portions 34, 35, 36, 37, 38 and 39 may each form at least a portion of a pivotal
connection or a slideable connection. As a more particular example, the attachment portions
may include pivot pins or slides.

One or more 1dlers 41 may be attached to each of the frame members 26, 27, and 28.
Preferably, an idler 41 of the fourth frame 28 1s aligned with the hinges 21 such that the 1dler
may support a portion of the belt 4 that travels about the hinged area of the conveyor apparatus 3.
Most preferably, the 1dlers 41 of the second, third and forth frames are troughed 1dlers and the
idlers of the multiple frames are equally spaced apart.

Due to the moveable interconnections between the first frame 24, the second frame 26.
the third frame 27 and fourth frame 28, 1t has been determined that the conveyor apparatus 3

does not need a fixed bend pulley adjacent the hinge points between the head portion 19 and the
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tail portion 17 or in alighment with the rotational axis defined by the hinge points. Indeed, it has
been found that the replacement of a bend pulley with the moveable interconnected frame
portions lowers belt stress and increases belt life of the conveyor apparatus 3. Moreover, the
multiple moveably connected frames 22 reduce, if not eliminate, the occurrence of material
falling off the belt or losing traction with the belt after passing from the tail portion to the head
portion when the head portion 19 1s positioned lower than the tail portion 17.

It 1s contemplated that variations may be made to the conveyor apparatus 3. For instance,
it 1s contemplated that alternative embodiments of the conveyor apparatus 3 can include
members 25 of the first frame 24 that are moveably or rotationally attached to both the tail
portion 17 and the head portion 19 or just rotationally attached to the head portion 19. As
another example, the fourth frame 28 may also be configured for moveable attachment to the
first frame 24. It should also be understood that the conveyor apparatus 3 may be included 1n
different type of stackers or other material handling devices.

It 1s also contemplated that larger conveyor apparatuses may be formed by combining or
moveably interconnecting multiple conveyor apparatuses 3 with at least one intermediate
portion. For instance, as shown 1n Figures 9-10, a conveyer apparatus 55 has a tail portion 56
moveably attached to a head portion 57 by an intermediate portion 54. Moveable frame portions
59 and 60 are attached between the tail and head portions such that the conveying path of the
conveyor apparatus 55 may be adjusted into different configurations, such as, for example, the S-
shaped configuration shown 1n Figures 9-10. It should be appreciated that the moveable frame
portions 59 and 60 may be configured similarly to frames 22 discussed above. Frame portions

J9 include at least one frame portion moveably positioned between the tail portion 56 and the

10
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intermediate portion 54. Frame portions 60 include one or more frame portions moveably
positioned between the intermediate portion 54 and the head portion 57.

Stackers may also be configured to include such a conveyor apparatus 55. Such stackers
preferably have a base that at least partially supports the conveyor apparatus 55. The base may
be moveable or may be affixed in a particular location.

While certain present preferred embodiments of the conveyor apparatus and stackers
including such conveyor apparatuses have been shown and described above, it 1s to be distinctly
understood that the invention 1s not limited thereto but may be otherwise variously embodied and

practiced within the scope of the following claims.

11
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CLAIMS:

1. A conveyor apparatus comprising:

a tail portion moveably connected to a head portion such that the head
portion is moveable relative to the tail portion from a first position to a second position

located lower or higher than the first position;

at least one frame portion moveably positioned between the tail portion
and the head portion such that the at least one frame portion moves when the head

portion moves from the first position to the second position; and

at least one idler attached to said at least one frame portion.

2. The conveyor apparatus of claim 1 wherein the at least one frame

portion further comprises:

a first frame portion having a first end and a second end attached
between the tail portion and the head portion having a first member and a second

member, the first frame portion being moveably attached to at least one of the tail

portion and the head portion;

a second frame portion, the second frame portion having a first end ana
a second end opposite the first end, the second frame portion being moveably
attached to the first frame portion adjacent to the first end of the second frame portion
and the second frame portion attached to one of the tail portion or the head portion

adjacent to the second end of the second frame portion.

3. The conveyor apparatus of claim 2 wherein the at least one frame

portion is further comprised of:

a third frame portion having a first end and a second end opposite the
first end of the third frame portion and wherein the second frame portion is attached

to the tail portion, the third frame portion moveably attached to the first frame portion

12
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adjacent to the first end of the third frame portion, the third frame portion attached to

the head portion adjacent to the second end of the third frame portion.

4. The conveyor apparatus of claim 3 wherein the first end of the first
frame portion is attached to the tail portion and the second end of the first frame

portion Is attached to the head portion.

5. The conveyor apparatus of claim 3 wherein each of the members of the
first frame portion have a pivot point at which the first end of the second frame portion

and the first end of the third frame portion are moveably attached.

6. The conveyor apparatus of claim 5 wherein said at least one frame
portion is further comprising a fourth frame portion, the fourth frame portion having a
first end and a second end opposite the first end of the fourth frame portion, the
fourth frame portion moveably connected to one of the second frame portion or the
third frame portion adjacent to the first end of the fourth frame portion and the fourth
frame portion attached to the other of the second frame portion or the third frame
portion adjacent to the second end of the fourth frame portion, the fourth frame
portion moving when the head portion moves from the first position to the second
position and the fourth frame portion being positioned adjacent to the pivot points of

the members of the first frame portion.

7. The conveyor apparatus of claim 6 wherein at least one idler or at least

one troughed idler is attached to each of said second, third and fourth frame portions.

8. The conveyor apparatus of claim 2 wherein the members of the first
frame portion are elongated members that extend from the tail portion to the head

portion.

9. The conveyor apparatus of claim 1 further comprising a flexible
elongated member configured to move from the tail portion to the head portion, the
flexible elongated member supported by the head portion, the tail portion and the at

least one frame portion.

13
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10. The conveyor of claim 1 further comprising a pulley with a floating axis
arranged adjacent to an axis of rotation that defines a path of movement for the head

portion.

11. A stacker comprising a base that supports a conveyor apparatus, the
conveyor apparatus comprising a tail portion moveably connected to a head portion
such that the head portion is moveable relative to the tail portion from a first position
to a second position located lower or higher than the first position and at least one
frame portion moveably positioned between the tail portion and the head portion such

that the at least one frame portion moves when the head portion moves from the first

position to the second position and at least one idler attached to said at least one

frame portion.

12. The stacker of claim 11 wherein the at least one frame portion further

comprises:

a first frame portion attached between the tail portion and the head

portion having a first member and a second member, the first frame portion being

moveably attached to at least one of the tail portion and the head portion;

a second frame portion, the second frame portion having a first end and
a second end opposite the first end, the second frame portion being moveably

attached to the first frame portion adjacent to the first end of the second frame portion

and the second frame portion attached to one of the tail portion or the head portion

adjacent to the second end of the second frame portion.

13. The stacker of claim 12 wherein the at least one frame portion further

comprises a third frame portion having a first end and a second end opposite the first

end of the third frame portion and wherein the second frame portion is attached to the
tail portion, the third frame portion moveably attached to the first frame portion
adjacent to the first end of the third frame portion, the third frame portion attached to

the head portion adjacent to the second end of the third frame portion.

14
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14 The stacker of claim 13 wherein each of the members of the first frame

portion have a pivot point at which the first end of the second frame portion and the

first end of the third frame portion are moveably attached.

15. The stacker of claim 14 wherein said at least one frame portion is
further comprising a fourth frame portion, the fourth frame portion having a first end
and a second end opposite the first end of the fourth frame portion, the fourth frame
portion moveably attached to one of the second frame portion or the third frame
portion adjacent to the first end of the fourth frame portion and the fourth frame
portion attached to the other of the second frame portion or the third frame portion
adjacent to the second end of the fourth frame portion, the fourth frame portion
moving when the head portion moves from the first position to the second position

and the fourth frame portion being positioned adjacent to the pivot points of the

members of the first frame portion.

16. The stacker of claim 15 wherein at least one idler or at least one

troughed idler is attached to each of said second, third and fourth frame portions.

17. The stacker of claim 12 wherein the members of the first frame portion

are elongated members that extend from the tail portion to the head portion.

18. The stacker of claim 11 further comprising a plurality of actuation
mechanisms positioned between the head portion and the tail portion to drive

movement of the head portion from the first position to the second position.

19. The conveyor of claim 11 further comprising a pulley with a floating axis
arranged adjacent to an axis of rotation that defines a path of movement for the head

portion.
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