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(57) Abrégée/Abstract:

A wing folding arrangement for an agricultural implement includes a tool bar assembly having a central tool bar, a first wing tool bar
rotatably coupled to a first end of the central tool bar, a second wing tool bar rotatably coupled to the first wing tool bar, a third wing
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(57) Abrege(suite)/Abstract(continued):
tool bar rotatably coupled to a second end of the central tool bar, and a fourth wing tool bar rotatably coupled to the third wing tool

bar. The agricultural implement also includes row units coupled to the tool bar assembly and configured to deliver flowable
agricultural product to a field. The second wing tool bar Iis configured to fold over the first wing tool bar, the fourth wing tool bar Is
configured to fold over the third wing tool bar, and the first and third wing tool bars are configured to fold crosswise over the central

tool bar.
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WING FOLDING ARRANGEMENT FOR AN
AGRICULTURAL IMPLEMENT

ABSTRACT

(0027] A wing folding arrangement for an agricultural implement includes a tool
bar assembly having a central tool bar, a first wing tool bar rotatably coupled to a first
end of the central tool bar, a second wing tool bar rotatably coupled to the first wing
tool bar, a third wing tool bar rotatably coupled to a second end of the central tool bar,
and a fourth wing tool bar rotatably coupled to the third wing tool bar. The
agricultural implement also includes row units coupled to the tool bar assembly and
configured to deliver flowable agricultural product to a field. The second wing tool
bar 1s configured to fold over the first wing tool bar, the fourth wing tool bar is

configured to fold over the third wing tool bar, and the first and third wing tool bars

are configured to fold crosswise over the central tool bar.
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WING FOLDING ARRANGEMENT FOR AN
AGRICULTURAL IMPLEMENT

BACKGROUND

[0001] The invention relates generally to ground working equipment, such as

agricultural equipment, and more specifically, to a wing folding arrangement for an

agricultural implement.

[0002]  Generally, fertilizer application implements are towed behind a tractor or
other work vehicle via a hitch assembly secured to a rigid frame of the implement.
These fertilizer application implements typically include one or more ground
engaging tools or openers that form a path for fertilizer deposition into the soil. The
openers are used to break the soil, thereby enabling injection nozzles (e.g., positioned
behind the openers) to deposit fertilizer at a desired depth beneath the soil surface. In
certain embodiments, the implement may include knives (e.g., positioned behind the
openers), instead of the injection nozzles, to flow the liquid fertilizer into respective
trenches tormed by the openers and the knives. Using such implements, fertilizer
may be distributed throughout a field, either before or after planting, to facilitate

enhanced crop development.

[0003] A fertilizer application implement may have various folded or unfolded
positions for use during operation, transportation, and/or storage. For example, the

fertilizer application implement may include a working position where a tool bar of

the implement is unfolded for applying fertilizer throughout the filed. As another
example, the fertilizer application implement may include a transport position where
the tool bar of the implement is folded for transportation and/or storage of the
implement. A current trend for fertilizer application implements, and other
implements, is to increase their working position span. Increasing the span of a
fertilizer application implement may facilitate distribution of fertilizer over a wider
swath of soil, thereby distributing the fertilizer throughout a field at a faster rate.
However, as the span of the working position of the fertilizer application implement

Increases, a size (e.g., height, width, etc.) of the fertilizer application implement in the
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transport position may increase. Unfortunately, an increase in the size of the

implement in the transport position may reduce the stability of the fertilizer

application implement during transportation, and/or inhibit storage of the implement.

BRIEF DESCRIPTION

[0004] In one embodiment, an agricultural implement includes a tool bar assembly
having a central tool bar, a first wing tool bar rotatably coupled to a first end of the
central tool bar, and a second wing tool bar rotatably coupled to the first wing tool
bar. The tool bar assembly also includes a third wing tool bar rotatably coupled to a
second end of the central tool bar, and a fourth wing tool bar rotatably coupled to the
third wing tool bar. The agricultural implement also includes row units coupled to the
tool bar assembly and configured to deliver flowable agricultural product to a field.
The second wing tool bar i1s configured to fold over the first wing tool bar, the fourth
wing tool bar 1s configured to fold over the third wing tool bar, and the first and third

wing tool bars are configured to fold crosswise over the central tool bar.

[000S] In another embodiment, an agricultural implement includes a tool bar
assembly having a central tool bar and a pair of inner wing tool bars rotatably coupled
to the central tool bar. The agricultural implement also includes a pair of outer wing
tool bars. Each outer wing tool bar being coupled to a respective inner wing tool bar
of the pair of inner wing tool bars. The outer wing tool bars are configured to fold

parallel to the inner wing tool bars and the inner wing tool bars are configured to fold

crosswise over the central tool bar.

[0006] In a further embodiment, an agricultural implement including a tool bar
assembly having a central tool bar, a first wing tool bar rotatably coupled to a first end

of the central tool bar and a second wing tool bar rotatably coupled to the first wing

tool bar. The tool bar assembly also includes a third wing tool bar rotatably coupled
to a second end of the central tool bar, and a fourth wing tool bar rotatably coupled to
the third wing tool bar. The central tool bar, the first wing tool bar, the second wing
tool bar, the third wing tool bar, and the fourth wing tool bar are substantially aligned

with one another while the agricultural implement is in a working position. The
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second wing tool bar is configured to fold over the first wing tool bar, the fourth wing

tool bar is configured to fold over the third wing tool bar, and the first and third wing
tool bars are configured to fold crosswise over the central tool bar to transition the

agricultural implement from the working position to a transport position.

DRAWINGS

[0007] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with

reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0008]  FIG. I is a perspective view of an embodiment of an agricultural implement

including a tool bar assembly having multiple wings in a working position;
[0009] FIG. 2 is a front view of the agricultural implement of FIG. 1;

[0010] FIG. 3 1s a front view of the agricultural implement of F1G. 1 with the tool

bar assembly in an intermediate folded position; and

[0011] FIG. 4 1s a front view of the agricultural implement of FIG. 1 with the tool

bar assembly in a transport position.

DETAILED DESCRIPTION

[0012] FIG. 1 is a perspective view of an embodiment of an agricultural implement
10 including a tool bar assembly having multiple wings in a working position. In the
illustrated embodiment, the implement 10 is configured to be towed along a direction
of travel 12 by a work vehicle, such as a tractor or other prime mover. The work
vehicle may be coupled to the implement 10 by a hitch assembly 14, such as the
illustrated “goose neck” pull frame. As illustrated, the hitch assembly 14 1s coupled
to a main frame 16 of the implement 10 to facilitate towing of the implement 10 in the
direction of travel 12. In the illustrated embodiment, the main frame 16 supports a

storage tank 18 configured to house a flowable agricultural product, such as liquid
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fertilizer. A pair of wheels 20 coupled to the main frame 16 is configured to support

the weight of the frame 16, the storage tank 18, and the flowable agricultural product,
thereby enabling the implement 10 to be towed across the field.

[0013] The mmplement 10 i1s configured to transfer the flowable agricuitural
product from the storage tank 18 to multiple row units 22 of a tool bar assembly 24
having a central tool bar, a first wing tool bar, a second wing tool bar, a third wing
tool bar, and a fourth wing tool bar. Each row unit 22 includes a ground engaging
tool 28 configured to break the soil, thereby excavating a trench into the soil. An
injection nozzle or knife 30 (e.g., positioned behind the ground engaging tool) is
configured to deposit flowable agricultural product from the storage tank 18 into the
trench formed by the ground engaging tool 28. In certain embodiments, the
penetration depth of the ground engaging tools 28 is adjustable to facilitate deposition
of the agricultural product at a desired depth beneath the soil surface. Accordingly, a
flowable agricultural product, such as liquid fertilizer, may be distributed throughout

a field, either before or after planting, to facilitate enhanced crop development.

[0014]  While the illustrated implement 10 includes 25 row units 22, 1t should be
appreciated that alternative implements may include more or fewer row units 22. In
addition, the number of row units and the spacing between row units may be
particularly selected to correspond to the arrangement of row units on respective
seeding or planting implements. For example, the implement 10 may include 25 row
units 22 spaced 30 inches from one another. Accordingly, as the implement 10 1s
towed across a field, the row units 22 deposit fertilizer in rows having 30-inch
spacing. After the fertilizer is applied, a seeding or planting implement (e.g., having
row units spaced 30 inches from one another) may deposit seeds between the rows of
fertilizer (e.g., the approximate midpoint between rows), thereby facilitating enhanced
crop development. In addition, the implement 10 may be utilized to apply fertilizer to

previously planted seeds (e.g., via injecting fertilizer between rows of the previously

planted seeds).

[0015] As discussed above, the tool bar assembly 24 includes multiple tool bar

sections, such as the central tool bar, inner wing tool bars (e.g., the first wing tool bar,
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the third wing tool bar), and outer wing tool bars (e.g., the second wing tool bar, the

fourth wing tool bar). In the illustrated embodiment, the agricultural implement 10 is
in a working position to facilitate distribution of fertilizer throughout a field. As
Illustrated, the tool bar sections of the tool bar assembly 24 are substantially aligned
with one another. The agricultural implement 10 may be configured to transition
from the working position to a transport position. First, the outer wing tool bars fold
over the inner wing tool bars. Next, the inner wing tool bars fold crosswise over the
central tool bar. Accordingly, the agricultural implement 10 may fold into a compact
transport position for transportation and/or storage. Because the inner tool bars fold
crosswise over the central tool bar, the agricultural implement 10 may have a lower
center of gravity to facilitate greater stability during transportation as compared to an
agricultural implement that does not fold crosswise over the central tool bar. Further,
by being compact when folded, the agricultural implement 10 may be transported

and/or stored in more locations and with greater ease than implements not having a

compact folding arrangement.

[0016] FIG. 2 is a front view of the agricultural implement 10 of FIG. 1. As
illustrated, the tool bar assembly 24 includes a central section and four wing sections.
Specifically, the tool bar assembly 24 includes a central tool bar 32 having a first end
34 and a second end 36. The first end 34 of the central tool bar 32 is rotatably
coupled to a first wing tool bar 38. The first wing tool bar 38 includes a first end 40
and a second end 42. As illustrated, the first end 34 of the central tool bar 32 1s
rotatably coupled to the first end 40 of the first wing tool bar 38. Moreover, the

second end 42 of the first wing tool bar 38 is rotatably coupled to a second wing tool

bar 44. The second wing tool bar 44 also includes a first end 46 and a second end 43.
The second end 42 of the first wing tool bar 38 is rotatably coupled to the first end 46
of the second wing tool bar 44. The second end 48 of the second wing tool bar 44 1s

coupled to a first tool bar extension 50. Specifically, the second end 48 of the second

wing tool bar 44 is coupled to an end 52 of the first tool bar extension 50.

[0017] The second end 36 of the central tool bar 32 is rotatably coupled to a third
wing tool bar 54. The third wing tool bar 54 includes a first end 56 and a second end

58. As illustrated, the second end 36 of the central tool bar 32 is rotatably coupled to
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the first end 56 of the third wing tool bar 54. Moreover, the second end 58 of the
third wing tool bar 54 is rotatably coupled to a fourth wing tool bar 60. The fourth

wing tool bar 60 also includes a first end 62 and a second end 64. The second end 58
of the third wing tool bar 54 is rotatably coupled to the first end 62 of the fourth wing
tool bar 60. The second end 64 of the fourth wing tool bar 60 is rigidly coupled to a
second tool bar extension 66. Specifically, the second end 64 of the fourth wing tool

bar 60 is rigidly and non-rotatably coupled to an end 68 of the second tool bar

extension 66.

[0018]  While the tool bar assembly 24 of the present embodiment includes five
sections, in other embodiments, the tool bar assembly 24 may include any suitable
number of sections (e.g., one or more). As may be appreciated, depending on the
number of sections of the tool bar assembly 24, any of the ends 34, 36, 42, 48, 58, and
64 of the tool bars may be considered distal ends of the tool bar assembly 24. As
iHlustrated, wheel assemblies 70 are coupled to the tool bar assembly 24 to facilitate
movement of the agricultural implement 10 through a field. Specifically, wheel
assemblies 70 are coupled to the first wing tool bar 38, to the second wing tool bar 44,
to the third wing tool bar 54, and to the fourth wing tool bar 60. However, in the
illustrated embodiment, wheel assemblies 70 (e.g., wheels) are not be coupled to the

tool bar extensions 50 and 66.

[0019] The agricultural implement 10 includes actuators 72, 74, 76, and 78 to

transition the agricultural implement 10 between the working position and a transport

position. For example, the actuators 72, 74, 76, and 78 may be configured to fold the
agricultural implement 10 from the working position to the transport position, and/or
to unfold the agricultural implement 10 from the transport position to the working
position. The actuators 72, 74, 76, and 78 may include any suitable actuating device,
such as the illustrated hydraulic cylinders, electric motors, pneumatic devices, and so
forth. Further, while the actuators 72, 74, 76, and 78 in the present embodiment are
controlled hydraulically, in other embodiments, the actuators 72, 74, 76, and 78 may
be controlled pneumatically, electronically, and so forth. As illustrated, the
agricultural implement 10 is in the working position with the central tool bar 32, the

first wing tool bar 38, the second wing tool bar 44, the third wing tool bar 54, and the
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fourth wing tool bar 60 all substantially aligned with one another. By having five

difterent tool bar sections, the agricultural implement 10 may provide flowable
agricultural product to a wider swath of soil than an agricultural implement 10 with
tewer tool bar sections. Further, the tool bar assembly 24 of the agricultural
implement 10 may be folded from the working position to the transport position, in
which the tool bar assembly 24 is in an x-shaped configuration to reduce the height of
the agricultural implement 10. The reduced transport height facilitates improved
stability during transportation, greater ease of transporting (e.g., due to being more

compact), and/or increased options for storage (e.g., due to being more compact).

[0020]  FIG. 3 1s a front view of the agricultural implement 10 of FIG. 1 with the
tool bar assembly 24 in an intermediate folded position. To facilitate transttion of the
agricultural implement 10 from the working position to the intermediate folded
position, the actuator 76 induces the second wing tool bar 44 to fold over the first
wing tool bar 38. As illustrated, the second wing tool bar 44 is substantially parallel
to the first wing tool bar 38 when folded. In other embodiments, the second wing tool
bar 44 may be substantially non-parallel to the first wing tool bar 38 when folded.
Further, in certain embodiments, the second wing tool bar 44 may fold under the first
wing tool bar 38. The first wing tool bar 38 includes a latch 80 that hooks onto a pin
82 of the second wing tool bar 44 to hold the second wing tool bar 44 to the first wing
tool bar 38. As may be appreciated, any suitable mechanism may be used to hold the
first wing tool bar 38 and the second wing tool bar 44 together. As illustrated, a
spacer 84 on the first wing tool bar 38 maintains a gap between the first wing tool bar

38 and the second wing tool bar 44 when folded.

[0021] Moreover, the actuator 78 induces the fourth wing tool bar 60 to fold over
the third wing tool bar 54. It should be noted that the actuator 78 may be actuated at

the same time as the actuator 76, or at a different time (e.g., before or after). As
illustrated, the fourth wing tool bar 60 is substantially parallel to the third wing tool
bar 54 when folded. In other embodiments, the fourth wing tool bar 60 may be
substantially non-parallel to the third wing tool bar 54 when folded. Further, In
certain embodiments, the fourth wing tool bar 60 may fold under the third wing tool

bar 54. The third wing tool bar 54 includes a latch 86 that hooks onto a pin 88 of the
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fourth wing tool bar 60 to hold the fourth wing tool bar 60 to the third wing tool bar
54. As may be appreciated, any suitable mechanism may be used to hold the third
wing tool bar 54 and the fourth wing tool bar 60 together. As illustrated, a spacer 90
on the third wing tool bar 54 maintains a gap between the third wing tool bar 54 and
the fourth wing tool bar 60 when folded. It should be noted that the agricultural
implement 10 may transition from the intermediate folded position to the working
position in a similar manner as described (e.g., such as in a reverse order). In certain
embodiments, the agricultural implement 10 may provide a flowable agricultural
product to the field while in the intermediate folded position. In such embodiments,
the agricultural implement 10 may provide flowable agricultural product to a smaller
swath of soil than when the agricultural implement 10 1s in the working position. As
may be appreciated, providing flowable agricultural product to a smaller swath of soil
may be useful for providing flowable agricultural products to narrow portions of a
field. Moreover, providing flowable agricultural product to a smaller swath of soil
may also be useful for use with different planter widths (e.g., a 24 row planter, a 16
row planter, etc.). Accordingly, as discussed above, the same agricultural implement

10 may be used to match different planter widths.

[0022] FIG. 4 is a front view of the agricultural implement 10 of FIG. 1 with the
tool bar assembly 24 in the transport position. To facilitate transition of the tool bar
assembly 24 from the intermediate folded position to the transport position, the
actuator 72 induces the first wing tool bar 38 to fold over the central tool bar 32. As
illustrated, the central tool bar 32 includes a first support bar 92 to hold the first wing

tool bar 38 over the central tool bar 32 at a desired orientation. The first support bar

92 also supports the combined weight of the first and second wing tool bars 38 and

44. Moreover, the actuator 74 induces the third wing tool bar 54 to fold over the

central tool bar 32. Further, the central tool bar 32 includes a second support bar 94
to hold the third wing tool bar 54 over the central tool bar 32 at a desired orientation.
The second support bar 94 also supports the combined weight of the third and fourth
wing tool bars 54 and 60. The first wing tool bar 38 and the third wing tool bar 54 are
folded crosswise over the central tool bar 32, thereby forming an x-shaped

arrangement. It should be noted that the agricultural implement 10 may transition
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from the transport position to the intermediate folded position in a similar manner as

described (e.g., such as in a reverse order).

[0023]  To facilitate the crosswise folding to the first wing tool bar 38 and the third
wing tool bar 54 over the central tool bar 32, the first and third wing tool bars 38 and
34 are rotatably coupled to the central tool bar 32 by hinges 96 and 98. Specifically,
the first wing tool bar 38 is rotatably coupled to the central tool bar 32 via the hinge
96, and the third wing tool bar 34 is rotatably coupled to the central tool bar 32 via the
hinge 98. The hinge 96 includes a pin 100 that extends through openings in the first
wing tool bar 38 and the central tool bar 32. Moreover, the hinge 98 includes a pin
102 that extends through openings in the third wing tool bar 54 and the central tool
bar 32. As illustrated, the pins 100 and 102 of the hinges 96 and 98 extend in a
direction non-parallel to the direction of travel 12 of the agricultural implement 10,

thus tacilitating the crosswise folding of the first and third wing tool bars 38 and 54.

[0024] In certain embodiments, the pin 100 of the hinge 96 is configured to
compress the hinge 96 thereby distributing a load applied to the first wing tool bar 38
across the end 34 of the central tool bar 32. Moreover, the pin 102 of the hinge 98 is
configured to compress the hinge 98 thereby distributing a load applied to the third
wing tool bar 54 across the end 36 of the central tool bar 32. Accordingly, the
longevity of the hinges 96 and 98 may be increased.

[0025] As discussed above, by folding the outer wings (e.g., second wing tool bar
44, fourth wing tool bar 60) over the inner wings (e.g., first wing tool bar 38, third
wing tool bar 54), and by folding the inner wings crosswise over the central tool bar
32, the agricultural implement 10 may fold into a compact transport position for
transportation and/or storage. The compact transport position reduces the center of
gravity of the agricultural implement 10 to facilitate greater stability during
transportation. Further, by being compact when folded, the agricultural implement 10

may be transported and/or stored in more locations and with greater ease than

implements not having a compact folding arrangement.
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[0026] While only certain features of the invention have been illustrated and

described herein, many modifications and changes will occur to those skilled in the
art. It 1s, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.

10



CA 02811679 2013-04-03

50582

CLAIMS:

1. An agricultural implement, comprising:

a tool bar assembly comprising a central tool bar, a first wing tool bar
rotatably coupled to a first end of the central tool bar, a second wing tool bar rotatably
coupled to the first wing tool bar, a third wing tool bar rotatably coupled to a second
end of the central tool bar, and a fourth wing tool bar rotatably coupled to the third
wing tool bar; and

a plurality of row units coupled to the tool bar assembly and configured to
deliver flowable agricultural product to a field;

wherein the second wing tool bar is configured to fold over the first wing tool
bar, the fourth wing tool bar is configured to fold over the third wing tool bar, and the

first and third wing tool bars are configured to fold crosswise over the central tool bar.

2. The agricultural implement of claim 1, wherein the central tool bar, the
first wing tool bar, the second wing tool bar, the third wing tool bar, and the fourth

wing tool bar are substantially aligned with one another while the agricultural

implement is in a working position.

3. The agricultural implement of claim 1, wherein the second wing tool
bar is configured to fold substantially parallel to the first wing tool bar, and the fourth

wing tool bar is configured to fold substantially parallel to the third wing tool bar.

4, The agricultural implement of claim 1, wherein the tool bar assembly
is configured to fold to transition from a working position to a transport position, and

to unfold to transition from the transport position to the working position.

5. The agricultural implement of claim 1, comprising a first hinge
configured to couple the first wing tool bar to the central tool bar, and a second hinge

configured to couple the third wing tool bar to the central tool bar.

11
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6. The agricultural implement of claim 5, wherein the first and second
hinges each comprise pins that are non-parallel to a direction of travel of the

agricultural implement.

7. The agricultural implement of claim 1, comprising a plurality of

actuators configured to fold the tool bar assembly.

8. The agricultural implement of claim 1, comprising a latch configured

to hold the second wing tool bar to the first wing tool bar while in the folded position.

9. The agricultural implement of claim 1, wherein the flowable

agricultural product comprises a liquid fertilizer.

10.  The agricultural implement of claim 1, comprising a support bar

coupled to the central tool bar and configured to hold the first wing tool bar over the

central tool bar while in the folded position.

11.  An agricultural implement, comprising:

a tool bar assembly comprising a central tool bar, a pair of inner wing tool bars
rotatably coupled to the central tool bar, and a pair of outer wing tool bars, each outer
wing tool bar being coupled to a respective inner wing tool bar of the pair of inner
wing tool bars, wherein the outer wing tool bars are configured to fold parallel to the

inner wing tool bars, and the inner wing tool bars are configured to fold crosswise

over the central tool bar.

12.  The agricultural implement of claim 11, wherein the central tool bar,
the pair of inner wing tool bars, and the pair of outer wing tool bars are substantially

aligned with one another while the agricultural implement is in a working position.
13.  The agricultural implement of claim 11, wherein the tool bar assembly

is configured to fold to transition from a working position to a transport position, and

to unfold to transition from the transport position to the working position.

12
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14. The agricultural implement of claim 11, comprising a plurality of row
units coupled to the tool bar assembly and configured to deliver flowable agricultural

product to a field.

15.  The agricultural implement of claim 14, wherein each row unit of the
plurality of row units comprises a ground engaging tool configured to break soil to

facilitate delivery of the flowable agricultural product to the field.

16.  The agricultural implement of claim 14, wherein each row unit of the

plurality of row units comprises an injection nozzle configured to deliver the flowable

agricultural product to the field.

17.  An agricultural implement, comprising:

a tool bar assembly comprising a central tool bar, a first wing tool bar
rotatably coupled to a first end of the central tool bar, a second wing tool bar rotatably
coupled to the first wing tool bar, a third wing tool bar rotatably coupled to a second
end of the central tool bar, and a fourth wing tool bar rotatably coupled to the third
wing tool bar;

wherein the central tool bar, the first wing tool bar, the second wing tool bar,
the third wing tool bar, and the fourth wing tool bar are substantially aligned with one
another while the agricultural implement is in a working position, and wherein the

second wing tool bar is configured to fold over the first wing tool bar, the fourth wing

tool bar is configured to fold over the third wing tool bar, and the first and third wing
tool bars are configured to fold crosswise over the central tool bar to transition the

agricultural implement from the working position to a transport position.

18.  The agricultural implement of claim 17, comprising a first hinge
configured to couple the first wing tool bar to the central tool bar, and a second hinge

configured to couple the third wing tool bar to the central tool bar.

13
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19.  The agricultural implement of claim 18, wherein the first and second

hinges each comprise a pin that is non-parallel to a direction of travel of the

agricultural implement.

20.  The agricultural implement of claim 17, wherein the pin of the first
hinge is configured to compress the first hinge to distribute a first load applied to the
first wing tool bar across a first end of the central tool bar, and the pin of the second
hinge is configured to compress the second hinge to distribute a second load applied

to the third wing tool bar across a second end of the central tool bar.

14
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