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ABSTRACT OF THE DISCLOSURE

A system for driving a reel mixing tool, including a unit structure, a bottom output shaft,
an output gearbox, a reel mixer driveshaft, a reel mixer gearbox, a flexible coupling, and a reel
mixing tool, is provided. The unit structure supports the bottom output shaft which is connected
to the output gearbox, the output gearbox is connected to the reel mixer driveshaft, the reel mixer
driveshaft is connected to the reel mixer gearbox, the reel mixer gearbox is directly coupled to
the reel mixing tool by the flexible coupling, allowing the bottom output shaft to transfer power

through to the reel mixing tool.
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ENHANCED REEL MIXER DRIVE
BACKGROUND
FIELD OF THE DISCLOSURE
The present disclosure is directed toward an enhanced reel mixer drive system and

method.

DESCRIPTION OF THE RELATED ART

The art continues to be developed with the aim of improving reliability and efficiency,
maximizing operational uptime and minimizing maintenance and repair costs of reel mixers.

Current animal feed mixer drive systems are driven by sprockets and chains. FIG. 1
describes an example of a current design of a reel mixer drive system for mixing animal feed
inside a unit structure 1, the reel mixer drive system comprising a bottom output shaft 12, a first
auger sprocket 8, a second auger sprocket 10, a reel mixer sprocket 6, a first chain 14, a second
chain 16, and a third chain 18. The system is connected to the back of the unit structure 1. It is
also known in the art to use a gearbox in place of the bottom output shaft 12 to drive the reel
mixer sprocket 6 directly via a chain.

Rotational power is transferred from the bottom output shaft 12 connected to the first
chain 14. The first chain 14 is connected to the second auger sprocket 10. The first auger
sprocket 8 is connected to the second auger sprocket 10 by the second chain 16. The first auger
sprocket 8 is connected to the reel mixer sprocket 6 by a third chain 18.

Due to the ratio between the sprockets and augers in this arrangement, a reel mixer 5 is
driven at a very low speed relative to the input speed of the bottom output shaft 12. In one case,

the ratio is approximately 1:150, and has a proportionately high level of torque. If obstructions



occur the failure of at least one of the chains is relied upon for protection against major structural
damage of mixing components.

FIG. 2 describes a perspective side projection view of current art with the reél mixer
sprocket 6, a rear enclosure, and a side panel removed to show mixing components including a
first auger 26, a second auger 28, a reel mixing tool 38, and a rear bearing 25 of the reel mixer
sprocket 6. The first auger 26 moves material in a rear to front direction relative to the unit' to
discharge material and the second auger 28 moves material in a front to rear direction to evenly
distribute material and keep it level within the unit structure 1. The rotational axes of the first
auger 26, the second auger 28, and the reel mixing tool 38 are substantially parallel, with the first
auger 26 disposed substantially vertically below the second auger 28, and the reel mixing tool 38
disposed adjacent to the first auger 26 and the second auger 28.

Also common to current reel mixers 5, a reel mixing tool 38 is supported by a front
bearing 24 (note: the front bearing 24 cannot be seen in these images as it is on the outside of the
front panel) connected to the front panel of the unit structure 1, and supported on the rear end of
the unit structure 1 by the rear bearing 25 mounted to the rear panel 22 of the unit structure 1.

One example of a reel mixing tool is described in U.S. patent number 8,646,967. The
front bearing 24 and the rear bearing 25 are separate components from the sprockets utilized to
transmit rotational power. The interior surface of the rear panel 22 is also one relatively
continuous flat surface due to the current configuration of the standard drive. These are all
common features that current designs of reel mixers 5 incorporate that are no longer necessary
due to the redesign detailed in the following description.

The chains and sprockets are typically housed in an enclosed structure that may contain

some oil to lubricate the chains. This structure is removed for clarity.
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FIG. 3 describes the positions of the first auger 26 and the second auger 28 relative to
each other. A disadvantage of the chain drive system is the fixed and interconnected relationship
between the various sprockets and chains. If one mixer, auger, sprocket, or chain becomes locked
or jammed during operation, the components connected to that mixer, auger, sprocket or chain
are vulnerable to catastrophic failure, particularly given the high torque of the relatively large
sprockets. Additionally, the use of large sprockets for the gear reduction from the higher speed of
the output gearbox to the lower speeds of the augers and the reel mixer amplify the effective

torque of the bottom output shaft 12 at key points in the system, exacerbating vulnerability.

SUMMARY

The present disclosure is directed to a system for driving a reel mixer for mixing animal
feed, the system including a reel mixer gearbox, a reel mixing tool directly connected to the reel
mixer gearbox, and a unit structure connected to the reel mixer gearbox. The unit structure
supports the reel mixer gearbox, and the reel mixer gearbox supports and drives the reel mixing
tool.

In one aspect, the present invention resides in a system for driving a reel mixer, the
system including: a reel mixer gearbox; a reel mixing tool connected to the reel mixer gearbox; a
unit structure connected to ’éhe reel mixer gearbox; an output shaft connected to and supported by
the unit structure; an output gearbox connected to the output shaft and supported by the unit
structure; and a reel mixer driveshaft connected at a first end to the output gearbox and
connected at a second end to the reel mixer gearbox, wherein the unit structure supports the reel
mixer gearbox, and the reel mixer gearbox supports and drives the reel mixing tool where the

reel mixing tool is supported on both ends and is positioned substantially horizontal, and wherein
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the output shaft drives the output gearbox, the output gearbox drives the reel mixer driveshaft,
and the reel mixer driveshaft drives the reel mixer gearbox.

In another aspect, the present invention resides in a system for driving a reel mixer, the
system including: a reel mixer gearbox; a reel mixing tool connected to the reel mixer gearbox;
a unit structure connected to the reel mixer gearbox; a first hydraulic motor connected to the reel
mixer gearbox; a secondary gearbox connected to the unit structure; a second hydraulic motor
connected to the secondary gearbox; a first auger gearbox connected to the unit structure; a first
auger driveshaft connected at a first end to the secondary gearbox and connected at a second end
to the first auger gearbox; and a first auger connected to and supported by the first auger
gearbox; wherein the unit structure supports the reel mixer gearbox, and the reel mixer gearbox
supports and drives the reel mixing tool where the reel mixing tool is supported on both ends and
is positioned substantially horizontal, wherein the first hydraulic motor drives the reel mixer
gearbox, and wherein the second hydréulic motor drives the secondary gearbox, the secondary
gearbox drives the first auger driveshaft and the first auger gearbox, allowing the second
hydraulic motor to transfer power to the first auger.

In a further aspect, the present invention resides in a system for driving a reel mixer, the
system including: a reel mixer gearbox; a reel mixing tool connected to the reel mixer gearbox;
a unit structure connected to the reel mixer gearbox; a first hydraulic motor connected to the reel
mixer gearbox; a first auger gearbox connected to the unit structure; a second hydraulic motor
connected to the first auger gearbox; and a first auger connected to and supported by the first
auger gearbox; wherein the unit structure supports the reel mixer gearbox, and the reel mixer
gearbox supports and drives the reel mixing tool where the reel mixing tool is supported on both

ends and is positioned substantially horizontal, wherein the first hydraulic motor drives the reel

3a

CA 2956098 2023-03-09



mixer gearbox, and wherein the second hydraulic motor drives the first auger gearbox, and the
first auger gearbox drives the first auger.

In yet a further aspect, the present invention resides in a method for driving a reel mixer,
the method comprising: connecting a output shaft to an output gearbox, driving a reel mixer
driveshaft with the output gearbox, driving a reel mixer gearbox with the reel mixer driveshaft,
and driving a reel mixing tool with the reel mixer gearbox.

The foregoing general description of the illustrative implementations and the following
detailed description thereof are merely exemplary aspects of the teachings of this disclosure, and

are not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
A more complete appreciation of the disclosure and many of the attendant advantages

thereof will be readily obtained as the same becomes better understood by reference to the
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following detailed description when considered in connection with the accompanying drawings
wherein:

FIG. 1 is an example of a current reel mixer drive system design;

FIG. 2 is a perspective side projection view of the current reel mixer with a sprocket and oil bath
structure removed for clarity;

FIG. 3 is an example arrangement of a first auger and a second auger in the current reel mixer;
FIG. 4A describes a rear view of an embodiment of a fully mechanical reel mixer drive system
including torque limiting devices;

FIG. 4B is a perspective views of an embodiment of a reel mixer gearbox connected to a reel
mixer gearbox flange, a reel mixer, and a gearbox mounting flange.

FIG. 4C is a close-up perspective views of an embodiment of a reel mixer gearbox connected to
a reel mixer gearbox flange, a reel mixer, and a gearbox mounting flange.

FIG. 5 describes a diagram of a rear view of another embodiment of a fully mechanical reel
mixer drive system including torque limiting devices;

FIG. 6 is a rear view of a hydraulically powered reel mixer drive system;

FIG. 7 is a diagram of a parallel mechanical reel mixer drive system equipped with torque
limiters;

FIG. 8 is a view of the rear panel of a unit equipped with a gearbox mounted in a recess of a unit
structure;

FIG. 9 is a section view of a gearbox flange and a seal connected to a rear panel of a unit
structure;

FIG. 10 describes an example configuration of a second auger connected to a tower and a

flexible coupling;
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FIG. 11A is an example of an elastomeric gearbox mounting.

FIG. 11B is a cross section view of an embodiment of a self-aligning bearing.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring now to the drawings, wherein like reference numerals designate identical or
corresponding parts throughout the several views.

FIG. 4A describes a rear view of an embodiment of a fully mechanical reel mixer drive
system that uses gearboxes in place of chains or any other purely tension members to transmit
power. The first auger 26, the second auger 28, and the reel mixing tool 38 are positioned
substantially similar to the system described by FIG. 1, FIG. 2, and FIG. 3. However, the first
auger 26, the second auger 28, and the reel mixing tool 38 are driven via mechanical gearboxes
and driveshafts.

The drive system includes an output gearbox 13, a first auger gearbox 32, a second auger
gearbox 34, a reel mixer gearbox 36, a secondary gearbox 30, a primary driveshaft 46, a first
auger driveshaft 48, a second auger driveshaft 50, and a reel mixer driveshaft 52.

The output gearbox 13 is connected to the bottom output shaft 12 (not shown). A first end
of the reel mixer driveshaft 52 is connected to the output geari)ox 13, and a second end of the
reel mixer driveshaft 52 is connected to the reel mixer gearbox 36, directing power from the
output gearbox 13 to the reel mixer gearbox 36. In this example, the reel mixer gearbox 36 is a
planetary-type design to provide a large gear reduction from the bottom output shaft 12 through
to the reel mixing tool 38. The reel mixing tool 38 and the bottom output shaft 12 are not shown

in this view,
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In this example, the first auger 26 and the second auger 28 are driven by a parallel drive
system. In addition to the second end of the reel mixer driveshaft 52, the output gearbox 13 is
also connected to a first end of the primary driveshaft 46. A second end of the primary driveshaft
46 is connected to the secondary gearbox 30. The power output of the secondary gearbox 30 is
simultaneously directed to the first auger gearbox 32 and the second auger gearbox 34 by the
first auger driveshaft 48 and the second auger driveshaft 50, respectively.

The reel mixer gearbox 36, the first auger gearbox 32, and the second auger gearbox 34
are each drivingly connected to the reel mixing tool 38, the first auger 26, and the second auger
28, respectively. The housing of each of the gearboxes is attached to the unit structure 1.

The first auger gearbox 32 and the second auger gearbox 34 are drivingly coupled to the
first auger 26 and the second auger 28, respectively. The reel mixing tool 38, the first auger 26,
and the second auger 28 are all driven independently of one another, and the stoppage of one
does not result in failure of the others.

The resulting unit structure 1 equipped with a gearbox (or gearboxes) is simpler, lighter, ‘
and more reliable than that of the background art. Each of the unit structures 1 of FIG. 4A
through FIG. 11B may not have a reservoir to contain oil for lubrication of a chain, covers and
seals to contain oil and prevent leakage from chains and sprockets, and less structure is needed to
support oil supply and containment equipment.

FIG. 4B and FIG. 4C are perspective views of an embodiment of a reel mixer gearbox 36
connected to a reel mixer gearbox flange 150, a reel mixing tool 38, and a gearbox mounting
flange 282. FIG. 4C is a close up view of FIG. 4B. Additional components are shown and

described in greater detail in the section view of FIG. 9.
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FIG. 4C is a close up perspective view of an embodiment of a reel mixer gearbox 36
connected to a gearbox mounting flange 282.

FIG. 5 describes a diagram of a rear view of another embodiment of a fully mechanical
reel mixer drive system that uses gearboxes. The first auger 26, the second auger 28, and the reel
mixing tool 38 are positioned relatively similar as the system described by FIG. 4. However, the
mechanical gearboxes and driveshafts are arranged differently.

The drive system includes an output gearbox 13, a first auger gearbox 32, a second auger
gearbox 34, a reel mixer gearbox 36, a primary driveshaft 46, a second auger driveshaft 50, and a
reel mixer driveshaft 52.

The output gearbox 13 is connected to a bottom output shaft 12 (not shown). A first end
of the reel mixer driveshaft 52 is connected to the output gearbox 13, and a second end of the
reel mixer driveshaft 52 is connected to the reel mixer gearbox 36, directing power from the
output gearbox 13 to the reel mixer gearbox 36. The reel mixer gearbox 36 is a planetary-type
design to provide a large gear reduction from the bottom output shaft 12 through to the reel
mixing tool 38.

In this example, the first auger 26 and the second auger 28 are driven by a series drive
system. In addition to the first end of the reel mixer driveshaft 52, the output gearbox 13 is also
connected to the first end of the primary driveshaft 46. A second end of the primary driveshaft 46
is connected to a first auger gearbox 32. The power output of the first auger gearbox 32 drives
the first auger 26. Further, a first end of the second auger driveshaft 50 is connected to the first
auger gearbox 32. A second end of the second auger driveshaft 50 is connected to the second
auger gearbox 34. The first auger gearbox 32 and the second auger gearbox 34 are drivingly

connected to the first auger 26 and the second auger 28, respectively.
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The reel mixer gearbox 36, the first auger gearbox 32, and the second auger gearbox 34
are each drivingly connected to the reel mixing tool 38, the first auger 26, and the second auger
28, respectively. The body of each of the gearboxes is attached to the unit structure 1 (described
in FIG. 1 and FIG. 2).

FIG. 6 describes another example of a reel mixer drive system where a complete drive
configuration of the reel mixing tool 38, the first auger 26, and the second auger 28 (as shown in
FIG. 3 and FIG. 5) are hydraulically powered. A hydraulic power supply (not shown) is typically
mounted aboard a tractor or a truck, is connected to a first pair of hydraulic lines 40 and a second
pair of hydraulic lines 42. The first pair of hydraulic lines 40 and the second pair of hydraulic
lines 42 are connected to a first hydraulic motor 39a and a second hydraulic motor 39b,
respectively. The hydraulic motor 39a and the hydraulic motor 39b, respectively, are connected
to the reel mixer gearbox 36, and the secondary gearbox 30, as applicable, to drive rotétion of the
mixing components in either a parallel or series arrangement, as described above. In the parallel
arrangement examples of this disclosure, the first auger gearbox 32 and the second auger
gearbox 34 are mechanically driven by the output of the secondary gearbox 30. Further, to
protect the gearboxes from premature wear or damage, there may be torque limiting members 44,
each a pressure relief valve built into the hydraulic motors 39a and 39b, or gearboxes, instead of
disposed externally as in the mechanical version shown in FIG. 7. While the hydraulic system of
FIG. 6 is shown with the second hydraulic motor 39b connected to a secondary gearbox 30, with
a first auger gearbox 32 and a second auger gearbox 34 driven in parallel, the same hydraulic
system could also be connected to a series drive system such as that depicted in FIG. 8, for

example with the second hydraulic motor 39b connected to and driving the first auger gearbox
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32, the first auger gearbox 32 also driving the second auger driveshaft 50, the second auger
gearbox 34, and the second auger 28.

FIG. 7 is a diagram of the drive members (described by FI1G. 4) equipped with torque
limiting members 44 such as a shear bolt, a ball detent torque limiter, a slip clutch, or the like.
This allows for overload protection against any obstructions experienced by the reel mixing tool
38, the first auger 26, or the second auger 28. If any of these elements stop unexpectedly due to
an obstruction in the system, the respective torque limiting member 44 can disengage the drive to
prevent further damage to said elements and other drive system components.

Each torque limiting member 44, depending on its design, may be disposed within a
gearbox or axially between a driveshaft and a gearbox, or serve as a connection between at least
two drive elements, for example between two driveshafts.

The torque limiting members 44 include a reel mixer torque limiter 44a, an output torque
limiter 44b, a first auger torque limiter 44c, and a second auger torque limiter 44d. In the
examples shown, the reel mixer torque limiter 44a is disposed between the output gearbox 13
and the reel mixer driveshaft 52, the output torque limiter 44b is disposed between the output
gearbox 13 and the primary driveshaft 46, the first auger torque limiter 44c is disposed between
the secondary gearbox 30 and the first auger driveshaft 48, and the second auger torque limiter
44d is disposed between the secondary gearbox 30 and the second auger driveshaft 50.

If the torque experienced in any of the aforementioned torque limiting members 44 is
greater than its design limit, the torque limiting member 44 will disengage and disconnect the
drive system at the point in the system at which that torque limiting member 44 is located.

This allows each rotating element and subsystem to have its own torque limiting member

44 rather than rely on a torque limiting member 44 shared by multiple elements of the whole
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system, as is the case with the chain and sprocket system described in the background. If an
obstruction arises in a chain and sprocket system, even if a chain breaks to limit damage, because
at least two sprockets are connected to each chain, there is greater risk of damage because the
system elements cannot be isolated from each other as distinctly, and therefore more of the drive
system is exposed to the potential damage of torque spikes. By the time a chain breaks, there is a
high probability that a first sprocket, auger, or mixing element has been damaged. A second
sprocket, auger, or mixing element to which the chain was also connected is also at risk of
damage.

A further advantage of the gearbox system over the chain and sprocket system is that the
torque limit of each torque limiting member 44 can be tailored and distributed throughout the
system to provide disengagement at an appropriate amount of torque for a specific element or
group of elements, resulting in minimal (if any) damage to the drive system should it encounter
an obstruction.

The torque limiting capabilities may exist in mechanical form such as a slip clutch or a
shear bolt connection, or in fluid power form such as a relief valve that limits the amount of
pressure applied to a hydraulic motor 39, therefore limiting the torque applied to a gearbox.
Torque may also be limited by measuring pressure or torque with a sensor such as a pressure or
torque transducer and using the output from the sensor as the input for a controller to limit, or if
necessary, halt the input of torque.

FIG. 8 describes the reel mixer gearbox 36 is drivingly connected to the reel mixing tool
38 (shown in FIG. 2) and mounted inwardly from the rear panel 22 of the unit structure 1 in a
recessed structure 400. This allows the unit structure 1 to benefit from an overall abbreviated

length and reduces the amount of structure necessary to support the reel mixer gearbox 36 due to
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the mounting surface of the reel mixer gearbox 36 being proximal to the surface of the rear panel
22, rather than extending past the rear panel 22,

Due to the mounting of the reel mixer gearbox 36 directly to the reel mixing tool 38, and
the use of the internal bearings of the reel mixer gearbox to support the primary mixing member,
the traditional bearing and seal arrangement of the example of FIG. 1 is no longer a reasonable
solution. Therefore, a different technique for sealing the rear panel 22 of the unit structure 1
circumferentially to the rotating portion of the reel mixer gearbox 36 is provided.

An example of a rear panel mounting of the reel mixer gearbox 36 drivingly connected to
the reel mixing tool 38, is described by the section view of FIG. 9. In the example, the reel mixer
gearbox 36 is connected to the reel mixing tool 38 and supported by the rear panel 22. To form a
seal between the reel mixer gearbox 36 and the reel mixing tool 38, a reel gearbox flange 150, an
outer ring 152, a circumferential spacer 154, and a circumferential seal 156 are included. The
center of the circumferential seal 156 is aligned with the center of the reel gearbox flange 150,
and the circumferential seal 156 surrounds the reel gearbox flange 150. The rear panel 22 and the
outer ring 152 are each adjacent to the 156, each having a circular opening slightly larger than
the diameter of the reel gearbox flange 150. The rear panel 22 is in contact with a first flat
surface of the circumferential seal 156 facing toward the reel mixing tool 38, and the outer ring
152 is in close proximity to a second flat surface of the circumferential seal 156 facing toward
the reel mixer gearbox 36 such that the reel gearbox flange 150 is concentrically disposed inside
the circumferential seal 156, and the circumferential seal 156 is disposed between the rear panel
22 and the outer ring 152.

In addition to the circumferential seal 156 being located between the rear panel 22 and

the outer ring 152, and the circumferential seal 156 being in contact with both the rear panel 22
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and the outer ring 152, the rear panel 22 and the outer ring 152 are both connected to at least one
circumferential spacer 154 at points beyond the diameter of the circumferential seal 156. The
outer ring 152 and the circumferential spacer 154 may be rigidly connected, and the
circumferential spacer 154 and the rear panel 22 may be rigidly connected, for example by bolts,
screws, dowels, rivets, or welds. Further, the rear panel 22, the outer ring 152, and the
circumferential spacer 154 may all be rigidly connected, for example by bolts, screws, dowels,
rivets, or welds. The thickness of the circumferential spacer 154, and the thickness of the space
between the rear panel 22 and the outer ring 152 created by the placement of the circumferential
spacer 154, is substantially similar to the thickness of the circumferential seal 156. Thus, a seal is
created around the circumferential seal 156 and the reel gearbox flange 150, allowing the reel
gearbox flange 150 and the circumferential seal 156 to rotate together or independently, with the
circumferential seal 156 floating within the confines of the groove between the rear panel 22, the
outer ring 152, and the circumferential spacer 154, while the reel mixer gearbox 36 remains
stationary and fixed to the unit structure during operation of the reel mixing tool 38 and the reel
mixer gearbox 36, the reel mixer gearbox 36 connected to the reel gearbox flange 150.

With a rigid gearbox dcsign, the connections between the driveshafis, the gearboxes, the
first auger 26, the second auger 28, and the reel mixing tool 38 (as described by FIG. 10) are
effectively maintained for reliable operation. Therefore, a number of flexible elements are used
to provide the flexibility to accommodate manufacturing variances and shock loads during
operation, and provide the drivetrain connections with the needed tolerances. These elements
may come in a variety of forms, for example self-aligning bearings (FIG. 11B), flexible

couplings, and elastomeric mounts.
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The first auger 26 and the second auger 28 are mounted in such a way that their joints are
able to flex and move without causing damage to their respective driving components. One way
this may be accomplished is with the use of self-aligning bearings inside the first auger gearbox
32 and the second auger gearbox 34 that allow for misalignment. Another way is with the use of
a flexible coupling 200 (FIG. 10). A flexible coupling 200 can be connected between the first
auger gearbox 32 and the first auger 26, between the second auger gearbox 34 and the second
auger 28, or between the reel mixer gearbox 36 and the reel mixing tool 38.

FIG. 10 describes an example configuration of the second auger 28 connected to a tower
54 with the flexible coupling 200 disposed between the second auger 28 and a first end of the
tower 54. In one embodiment the flexible coupling 200 is made of a material of appropriate
pliability to allow the second auger 28 to move, minimizing the stress applied to the tower 54
and the second auger gearbox 34.

The flexible coupling 200 between the second auger 28 and the tower 54, includes two
groups of radially placed holes with a difference in diameter. An inner group of holes 501
mounts to the output of the first end of the tower 54 and an outer group of holes 502 mounts to
the structure of the second auger 28. The flexible coupling 200 with the inner group of holes 501
and the outer group of holes 502 has the appropriate pliability between the two aforementioned
mounting surfaces to absorb misalignment and protect the second auger gearbox 34, which is
connected to a second end of the tower 54, from damage and premature wear.

For example, the connections between the first auger 26, the second auger 28, the first
auger gearbox 32, and the second auger gearbox 34, respectively, are designed to allow for
misalignment. The allowance of misalignment is accomplished by the first auger gearbox 32 and

the second auger gearbox 34 having self-aligning bearings.
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Each embodiment can also include elastomeric or similar material on the stationary
mounting surface of each gearbox (see FIG. 11A).

FIG. 11A is an example of an elastomeric gearbox mounting including an elastomeric
pad 160 and a plurality of elastomeric bushings 158. In this example the elastomeric pad 160 is
mounted underneath a plate 284. The plate 284 is mounted underneath the mounting bracket 280,
which is connected to the underside of the gearbox mounting flange 282.

The plate 284 beneath the mounting bracket of the reel mixer gearbox 36 and the
spherical spacers 158 above the gearbox mounting flange 282 allow for flexibility at the
mounting point and therefore additional misalignment.

The mounting bracket 280 itself may be formed of an elastomeric material and provide
further flexing or, if the reel mixer gearbox 36 is not mounted using other elastomeric bushings
158, primary dampening for the reel mixer gearbox 36. The flexing of the elastomeric bushings
158 reduces the risk of catastrophic failure and premature wear of the drive train components
(gearbox, driveshafts), and the likelihood of any torque limiting members 44 being triggered.

Further, self-aligning bearings 100 (shown in FIG. 11B) could also be used inside each
gearbox to allow the connections between each gearbox and its respective driven component to
maintain an efficient operating relationship, even if there is imprecision in their assembly and
use, for example if the unit structure 1 flexes during operation. This allows for a modest amount
of misalignment between driveshafts and mechanical connections joined through each self-
aligning bearing 100, the driveshafts or driven components are able to be misaligned by several
degrees without any notable change in wear, durability or reliability.

FIG. 11B is a cross section view of an embodiment of the self-aligning bearing 100

including ball bearings 101, a shield 102, an inner race 103, and an outer race 104. The design of
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the self-aligning bearing 100 allows for misalignment between a rotating element, in this case the
reel mixing tool 38, and the fixed position of the outer race 104, supported by the ball bearings
101 of the self-aligning bearing 100 that is disposed inside the real mixer gearbox 36. Any
rotating shaft connection, such as the of the first auger 26 and first anger gearbox 32, and the
second auger 28 and the second auger gearbox 34, respectively, can be joined using self-aligning
bearings 100 similar to the use of the self-aligning bearing 100 in the aforementioned example.
Thus, the foregoing discussion discloses and describes merely exemplary embodiments
of the present invention. As will be understood by those skilied in the art, the present invention
may be embodied in other specific forms without departing from the spirit or essential
characteristics thereof. Accordingly, the disclosure of the present invention is intended to be
illustrative, but not limiting of the scope of the invention, as well as other claims. The disclosure,
including any readily discernable variants of the teachings herein, define, in part, the scope of the

foregoing claim terminology such that no inventive subject matter is dedicated to the public.
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We Claim:

1. A system for driving a reel mixer, the system including:

a reel mixer gearbox;

a reel mixing tool connected to the reel mixer gearbox;

a unit structure connected to the reel mixer gearbox;

an output shaft connected to and supported by the unit structure;

an output gearbox connected to the output shaft and supported by the unit
structure; and

a reel mixer driveshaft connected at a first end to the output gearbox and
connected at a second end to the reel mixer gearbox,

wherein the unit structure supports the reel mixer gearbox, and the reel mixer
gearbox supports and drives the reel mixing tool where the reel mixing tool is supported
on both ends and is positioned substantially horizontal, and

wherein the output shaft drives the output gearbox, the output gearbox drives the

reel mixer driveshaft, and the reel mixer driveshaft drives the reel mixer gearbox.

2. The system according to claim 1, further comprising:

a secondary gearbox connected to the unit structure;

a primary driveshaft connected at a first end to the output gearbox and connected
at a second end to the secondary gearbox;

a first auger gearbox connected to the unit structure;
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a first auger driveshaft connected at a first end to the secondary gearbox and
connected at

a second end to the first auger gearbox;

a first auger connected to and supported by the first auger gearbox;

wherein the output gearbox drives the primary driveshaft, the primary driveshaft
drives the secondary géarbox, the secondary gearbox drives the first auger driveshaft, the

first auger gearbox, and the first auger.

3. The system according to claim 2, further comprising;:

a second auger gearbox connected to the unit structure;

a second auger driveshaft connected at a first end to the secondary gearbox and
connected at a second end to the second auger gearbox; and

a second auger connected to and supported by the second auger gearbox,

wherein the secondary gearbox further drives the second auger driveshaft, the
second auger gearbox, and the second auger, the output shaft mechanically transferring

power through to the first auger and the second auger in parallel.

4. The system according to claim I, further comprising:

a first auger gearbox connected to the unit structure;

a primary driveshaft connected at a first end to the output gearbox and connected
at a second end to the first auger gearbox;

a first auger connected to and supported by the first auger gearbox;
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wherein the output gearbox drives the primary driveshaft, the primary driveshaft

drives the first auger gearbox, and the first auger gearbox drives the first auger.

5. The system according to claim 4, further comprising:

a second auger gearbox connected to the unit structure;

a second auger driveshaft connected at a first end to the first auger gearbox and
connected at a second end to the second auger gearbox; and

a second auger connected to and supported by the second auger gearbox,

wherein the first auger gearbox further drives the second auger driveshaft, the
second auger driveshaft drives the second auger gearbox, the output shaft mechanically

transferring power through to the first auger and the second auger in series.

6. A system for driving a reel mixer, the system including:

a reel mixer gearbox;

a reel mixing tool connected to the reel mixer gearbox;

a unit structure connected to the reel mixer gearbox;

a first hydraulic motor connected to the reel mixer gearbox;

a secondary gearbox connected to the unit structure;

a second hydraulic motor connected to the secondary gearbox;

a first auger gearbox connected to the unit structure;

a first auger driveshaft connected at a first end to the secondary gearbox and
connected at a second end to the first auger gearbox; and

a first auger connected to and supported by the first auger gearbox;
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wherein the unit structure supports the reel mixer gearbox, and the reel mixer
gearbox supports and drives the reel mixing tool where the reel mixing tool is supported
on both ends and is positioned substantially horizontal,

wherein the first hydraulic motor drives the reel mixer gearbox, and

wherein the second hydraulic motor drives the secondary gearbox, the secondary
gearbox drives the first auger driveshaft and the first auger gearbox, allowing the second

hydraulic motor to transfer power to the first auger.

7. The system according to claim 6, further comprising:
a pressure relief valve;
wherein torque supplied to the reel mixing tool is limited by the pressure relief

valve.

8. The system according to claim 6, further comprising:

a second auger gearbox connected to the unit stfucture;

a second auger driveshaft connected at a first end to the secondary gearbox and
connected at a second end to the second auger gearbox; and

a second auger connected to and supported by the second auger gearbox,

wherein the secondary gearbox further drives the second auger driveshaft and the
second auger gearbox, allowing the second hydraulic motor to transfer power to the first

auger and the second auger in parallel.
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9. A system for driving a reel mixer, the system including:

a reel mixer gearbox;

a reel mixing tool connected to the reel mixer gearbox;

a unit structure connected to the reel mixer gearbox;

a first hydraulic motor connected to the reel mixer gearbox;

a first auger gearbox connected to the unit structure;

a second hydraulic motor connected to the first auger gearbox; and

a first auger connected to and supported by the first auger gearbox;

wherein the unit structure supports the reel mixer gearbox, and the reel mixer
gearbox supports and drives the reel mixing tool where the reel mixing tool is supported
on both ends and is positioned substantially horizontal,

wherein the first hydraulic motor drives the reel mixer gearbox, and

wherein the second hydraulic motor drives the first auger gearbox, and the first

auger gearbox drives the first auger.

10.  The system according to claim 9, further comprising:

a second auger gearbox connected to the unit structure;

a second auger driveshaft connected at a first end to the first auger gearbox and
connected at a second end to the sécond auger gearbox; and

a second auger connected to and supported by the second auger gearbox,

wherein the first auger gearbox drives further the second auger driveshaft, the
second auger driveshaft drives the second auget gearbox, the output shaft mechanically

transferring power through to the first auger and the second auger in series.
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11.  The system according to claim 1, further comprising:

a rear panel of the unit structure;

a circumferential spacer connected on a first side to the rear panel;

an outer ring connected to a second side of the circumferential spacer;

a circumferential seal disposed between the rear panel and the outer ring; and

a reel mixer gearbox flange disposed within the circumferential seal,

wherein the ree] mixer gearbox is connected to the rear panel? the circumferential
seal is disposed between, and in contact with, the rear panel and the outer ring, and the

circumferential seal radially encompasses the reel mixer gearbox flange.

12.  The system according to claim 1, further comprising:

a reel mixer gearbox flange connected to the reel mixer gearbox;

a flexible coupling disposed between the reel mixer gearbox flange and the reel
mixing tool,

wherein a first end of the flexible coupling includes an inner group of radially
spaced holes and a second end of the flexible coupling includes an outer group of radially
spaced holes, the first end of the flexible coupling is connected to the reel mixer gearbox

flange and the second end of the flexible coupling is connected to the reel mixing tool.

13.  The system according to claim 11, wherein:

the portion of the rear panel surrounding the reel mixer gearbox is recessed

toward the reel mixing tool.
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14.  The system according to claim 1, further comprising:
an internal bearing disposed within the reel mixer gearbox,
wherein at least one end of the reel mixing tool is supported by the internal

bearing within the reel mixer gearbox, and the internal bearing is a self-aligning bearing.

15.  The system according to claim 1, further comprising:
a gearbox mounting flange cor;nected to the reel mixer gearbox; and
an elastomeric bushing,
wherein the elastomeric bushing is disposed between the gearbox mounting flange

and the unit structure.

16.  The system according to claim 1, further comprising:
a mounting bracket; and
an elastomeric pad,
wherein the reel mixer gearbox is connected to the mounting bracket, the

mounting bracket connected to the unit structure by the elastomeric pad.

17.  The system according to claim 16, wherein the mounting bracket comprises an

elastomeric material.

18.  The system according to claim 1, further comprising:

at least one torque limiting member,
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wherein the at least one torque limiting member is disposed between the output

gearbox and reel mixing tool.

19.  The system according to claim 18, wherein:

the at least one torque limiting member is a slip clutch or a shear bolt.

20. A method for driving a reel mixer, the method comprising:
connecting a output shaft to an output gearbox,
driving a reel mixer driveshaft with the output gearbox,
driving a reel mixer gearbox with the reel mixer driveshaft, and

driving a reel mixing tool with the reel mixer gearbox.

21.  The method of claim 20, further comprising:
limiting torque transfer between the output gearbox and the reel mixer driveshatft;

limiting torque transfer between the reel mixer gearbox and the reel mixing tool.

22. The method of claim 20, further comprising:

connecting the output gearbox and the reel mixer driveshaft through a self-
aligning bearing;

connecting the reel mixer gearbox and the reel mixing tool through a self-aligning

bearing.
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