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SYSTEM FOR ADJUSTING DOWN
PRESSURE LOADS ON GROUND
ENGAGING ELEMENTS OF AN
AGRICULTURAL IMPLEMENT

FIELD OF THE INVENTION

[0001] The present subject matter relates generally to
agricultural implements and, more particularly, to improved
systems for adjusting down pressure loads acting on ground
engaging elements of a harrow of an agricultural implement.

BACKGROUND OF THE INVENTION

[0002] A wide variety of agricultural implements may be
used to prepare soil for planting. One such implement is a
harrow. As is generally known, harrows may be configured
to be towed behind a work vehicle, such as tractor, to level
soil after it has been tilled by, e.g., a cultivator. Level soil
promotes uniform planting depth and uniform germination.
More specifically, harrows typically include a plurality of
ground engaging elements, such as tines or spikes, that
extend downward from a frame of the harrow. These ground
engaging elements may be configured to penetrate the soil to
a particular depth. The amount of down pressure exerted on
the ground engaging elements control the depth of soil
penetration.

[0003] Excessively high or low down pressure on the
ground engaging elements may hinder the operation of the
harrow. For instance, soil and/or debris may build up in front
of the ground engaging elements as the harrow is towed by
the work vehicle. This buildup may undesirably decrease the
down pressure on the ground engaging elements. Exces-
sively low down pressure may prevent the ground engaging
elements from penetrating the soil to a sufficient depth,
thereby hindering the leveling process. Conversely, towing
the harrow at high rate of speed may undesirably increase
the down pressure on the ground engaging elements. In such
instances, the ground engaging elements may hop, skip, or
otherwise disengage from the soil, thereby leaving areas of
the soil that have not been leveled. Furthermore, hopping
and skipping may cause unnecessary wear and/or damage to
the ground engaging elements and/or other components of
the harrow.

[0004] Accordingly, an improved system for adjusting
down pressure loads on the ground engaging elements of a
harrow of an agricultural implement would be welcomed in
the technology.

BRIEF DESCRIPTION OF THE INVENTION

[0005] Aspects and advantages of the invention will be set
forth in part in the following description, or may be obvious
from the description, or may be learned through practice of
the invention.

[0006] Inone aspect, the present subject matter is directed
to a system for adjusting down pressure loads on a harrow
of'an agricultural implement. The system may include a base
hitch member and an upper tow arm pivotally coupled to the
base hitch member. The system may also include first and
second linkage arms pivotally coupled to the upper tow arm
and a lower support arm pivotally coupled to the first and
second linkage arms. A plurality of ground engaging ele-
ments may be supported on the lower support arm. Addi-
tionally, the system may include a tensioner assembly hav-
ing an actuator coupled between the base hitch member and

May 10, 2018

the lower support arm. The actuator may include an actuator
rod configured to be extended and retracted to adjust a
relative distance between the base hitch member and the
lower support arm. The actuator may be configured to
regulate a down pressure applied on the plurality of ground
engaging elements by adjusting the relative distance
between the base hitch member and the lower support arm.
[0007] In another aspect, the present subject matter is
directed to a system for adjusting down pressure loads on a
harrow of an agricultural implement. The system may
include a base hitch member and a support arm configured
to move relative to the base hitch member. The system may
also include a plurality of ground engaging elements sup-
ported on the support arm. Additionally, the system may
include a tensioner assembly coupled between the base hitch
member and the support arm. The tensioner assembly may
include an actuator and a compressible member. The actua-
tor may include an actuator rod configured to be extended
and retracted to adjust a relative distance between the base
hitch member and the lower support arm. The compressible
member may be coupled between the actuator rod and one
of the base hitch member or the lower support member. The
actuator may be configured to regulate a down pressure
applied on the plurality of ground engaging elements by
adjusting the relative distance between the base hitch mem-
ber and the lower support arm.

[0008] In a further aspect, the present subject matter is
directed to a system for adjusting down pressure loads on a
harrow of an agricultural implement. The system may
include a base hitch member and a support arm configured
to move relative to the base hitch member. The system may
also include a plurality of ground engaging elements sup-
ported on the support arm. Additionally, the system may
include a tensioner assembly having an actuator coupled
between the base hitch member and the lower support arm.
The actuator may include an actuator rod configured to be
extended and retracted to adjust a relative distance between
the base hitch member and the lower support arm. The
system may include a sensor configured to detect an oper-
ating parameter associated with a down pressure being
applied on the plurality of ground engaging elements. The
system may further include a controller communicatively
coupled to the sensor. The controller may be configured to
control an operation of the actuator based on measurement
signals received from the sensor to adjust the relative
distance between the base hitch member and the lower
support arm so as to regulate the down pressure applied on
the plurality of ground engaging elements.

[0009] These and other features, aspects and advantages of
the present invention will become better understood with
reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A full and enabling disclosure of the present inven-
tion, including the best mode thereof, directed to one of
ordinary skill in the art, is set forth in the specification,
which makes reference to the appended figures, in which:
[0011] FIG. 1 illustrates a side view of one embodiment of
an agricultural implement in accordance with aspects of the
present subject matter;
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[0012] FIG. 2 illustrates a side view of one embodiment of
a harrow suitable for use with the agricultural implement
shown in FIG. 1 in accordance with aspects of the present
subject matter;

[0013] FIG. 3 illustrates a side view of one embodiment of
a system for adjusting down pressure loads on ground
engaging elements of a harrow in accordance with aspects of
the present subject matter, particularly illustrating the sys-
tem including an actuator for adjusting the down pressure
loads;

[0014] FIG. 4 illustrates a side view of another embodi-
ment of a system for adjusting down pressure loads on
ground engaging elements of a harrow in accordance with
aspects of the present subject matter, particularly illustrating
the system including an actuator/linkage combination for
adjusting the down pressure loads;

[0015] FIG. 5 illustrates a side view of a further embodi-
ment of a system for adjusting down pressure loads on
ground engaging elements of a harrow in accordance with
aspects of the present subject matter, particularly illustrating
the system including an actuator/chain combination for
adjusting the down pressure loads;

[0016] FIG. 6 illustrates a side view of yet another
embodiment of a system for adjusting down pressure loads
on ground engaging elements of a harrow in accordance
with aspects of the present subject matter, particularly
illustrating the system including an actuator/damper com-
bination for adjusting the down pressure loads;

[0017] FIG. 7 illustrates a schematic view of another
embodiment of a system for adjusting down pressure loads
on ground engaging elements of a harrow in accordance
with aspects of the present subject matter; and

[0018] FIG. 8 illustrates a flow diagram of one embodi-
ment of a method for adjusting down pressure loads on
ground engaging elements of a harrow in accordance with
aspects of the present subject matter.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] Reference now will be made in detail to embodi-
ments of the invention, one or more examples of which are
illustrated in the drawings. Each example is provided by way
of explanation of the invention, not limitation of the inven-
tion. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope or spirit
of the invention. For instance, features illustrated or
described as part of one embodiment can be used with
another embodiment to yield a still further embodiment.
Thus, it is intended that the present invention covers such
modifications and variations as come within the scope of the
appended claims and their equivalents.

[0020] In general, the present subject matter is directed to
a system for adjusting down pressure loads on ground
engaging elements of a harrow of an agricultural implement.
Specifically, in several embodiments, the disclosed system
may monitor the down pressure on the ground engaging
elements of the harrow relative to a predetermined range to
determine when the down pressure exceeds or drops below
such operating range. For instance, the down pressure may
fall outside the predetermined range due to the accumulation
of material in front of the ground engaging elements or due
to the speed at which the harrow is being towed by a work
vehicle. Upon determining that the down pressure load is
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outside of the predetermined range, a controller of the work
vehicle or implement may be configured to regulate the
down pressure loads on the ground engaging elements to
return the down pressure to the desired operating range.
[0021] In accordance with aspects of the present subject
matter, the down pressure may be adjusted using an actuator.
Specifically, in several embodiments, the actuator may be
coupled between a base hitch plate and a lower support arm
of the harrow. In such embodiments, the actuator may be
configured to adjust the relative distance between the base
hitch plate and the lower support arm. The relative distance
may, in turn, be indicative of or may otherwise be related to
the down pressure loads acting on the ground engaging
elements.

[0022] In several embodiments, the controller may be
configured to control the operation of the actuator to actively
regulate the down pressure on the ground engaging ele-
ments. Specifically, by monitoring an operating parameter
associated with the down pressure on the ground engaging
elements, the controller may be configured to detect unde-
sirably high or low levels of down pressure being applied on
the ground engaging elements, which could result in damage
to the harrow components and/or inefficient operation of the
harrow. When such undesirable levels of down pressure are
detected, the controller may be configured to control the
actuator to return the down pressure to the desired level. For
instance, the controller may be configured to control the
actuator to adjust the relative distance between the base
hitch plate and the lower support arm of the harrow to adjust
the current down pressure being applied on the ground
engaging elements.

[0023] Referring now to FIG. 1, a side view of one
embodiment of an agricultural implement 10 is illustrated in
accordance with aspects of the present subject matter. As
shown, the implement 10 may be configured to be towed
along a direction of travel 12 by a work vehicle (not shown),
such as a tractor or other agricultural work vehicle. For
example, the work vehicle may be coupled to the implement
10 via a hitch assembly 14 or using any other suitable
attachments means. As shown, the hitch assembly 14 may be
coupled to a frame 16 of the implement 10 to facilitate
towing the implement 10 in the direction of travel 12.
[0024] In general, the implement frame 16 may include a
plurality of structural frame members 18, such as beams,
bars, and/or the like, configured to support a plurality of
components. For instance, as shown in the illustrated
embodiment, the frame 16 may be configured to support a
cultivator 20, which may be configured to till or otherwise
break the soil over which the implement 10 travels. In this
respect, the cultivator 20 may include a plurality of culti-
vator members 22, such as the illustrated shank assemblies,
that are pulled through the soil as the implement 10 moves
in the direction of travel 12. As shown, the cultivator
members 22 may be configured to be pivotally mounted to
the implement frame 16 to allow the cultivator members 22
pivot out of the way of rocks or other impediments in the
soil. Additionally, a pair of wheels 24 may be coupled to the
implement frame 16 that support the weight of the frame 16
and the cultivator 20, thereby enabling the implement 10 to
be towed across the field.

[0025] Moreover, as shown in FIG. 1, the implement 10
may also include a harrow 26. As is generally understood,
the harrow 26 may be configured to be pivotally coupled to
the implement frame 16. The harrow 26 may include a
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plurality of ground engaging elements 28, such as tines or
spikes, that are configured to level or otherwise flatten any
windrows or ridges in the soil created by the cultivator 20.
Specifically, the ground engaging elements 28 may be
configured to be pulled through the soil as the implement 10
moves in the direction of travel 12. As will be described
below, a down pressure may be exerted on the ground
engaging elements 28, which controls the depth to which the
ground engaging elements 28 penetrate the soil.

[0026] Although not shown, it should be appreciated that,
in certain embodiments, the harrow 26 may include a
plurality of harrow sections. In such embodiments, the
harrow sections may be configured to be independently
pivotable relative to the implement frame 16. Alternatively,
the harrow sections may pivot in unison relative to the
implement frame 16.

[0027] Moreover, in one embodiment, the implement 10
may optionally include a basket or rotary firming wheel 30.
As is generally understood, the basket 30 may be configured
to reduce the number of clods in the soil and/or firm the soil
over which the implement 10 travels. As shown, the basket
30 may be configured to be pivotally coupled to the harrow
26. Alternately, the basket 30 may be configured to be
pivotally coupled to the implement frame 16 or any other
suitable location of the implement 10.

[0028] It should be appreciated that the configuration of
the implement 10 described above and shown in FIG. 1 is
provided only to place the present subject matter in an
exemplary field of use. Thus, it should be appreciated that
the present subject matter may be readily adaptable to any
manner of implement configuration.

[0029] Referring now to FIG. 2, a side view of an exem-
plary embodiment of the harrow 26 shown in FIG. 1 is
illustrated in accordance with aspects of the present subject
matter. As shown, the harrow 26 may include a base hitch
member 32 rigidly coupled to one of the frame members 18
of the implement frame 16. An upper tow arm 34 may be
pivotally coupled to the base hitch member 32 at a pivot
joint 36. First and second linkage arms 38, 40 may be
pivotally coupled to the upper tow arm 34 at pivot joints 42,
44. Additionally, a lower support arm 46 may be pivotally
coupled to the first and second linkage arms 42, 44 at pivot
joints 48, 50. The ground engaging elements 28, such as the
illustrated tines, may be supported on the lower support arm
46. As is generally understand, the lower support arm 46
may be configured to support a plurality of rows of ground
engaging elements 28.

[0030] As shown in FIG. 2, the upper tow arm 34, the first
and second linkage arms 38, 40, and the lower support arm
46 may collectively form a four bar linkage 52, such as the
illustrated parallelogram-shaped four-bar linkage. The four
bar linkage 52 may be configured to allow the lower support
arm 46 to move relative to the base hitch member 32 in the
desired manner. More specifically, the upper tow arm 34 and
the lower support arm 46 may generally be configured to be
oriented in a parallel relationship. Similarly, the first and
second linkage arms 38, 40 may generally be configured to
be oriented in a parallel relationship. In this respect, the first
and second linkage arms 38, 40 may allow the lower support
arm 46 to pivot relative to the upper tow arm 34. As such,
the lower support arm 46 may move toward and away from
the base hitch member 32. Furthermore, the upper tow arm
34 and the lower support arm 46 may pivot relative to the
base hitch member 32 to allow the ground engaging ele-
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ments to move out of the way of rocks or other impediments
in the soil. In alternate embodiments, the four-bar linkage 52
may have any other suitable configuration that permits
relative movement between the base hitch member 32 and
the lower support arm 46.

[0031] Additionally, the harrow 26 may also include a
tensioner assembly 102 coupled between the base hitch
member 32 and the lower support arm 46. As will be
described below, the tensioner assembly 102 may be utilized
to adjust the down pressure loads on the ground engaging
elements 28 of the harrow 26.

[0032] Referring now to FIG. 3, a side view of one
embodiment of a system 100 for adjusting down pressure
loads on the ground engaging elements of a harrow of an
agricultural implement is illustrated in accordance with
aspects of the present subject matter. In general, the system
100 will be described herein with reference to the agricul-
tural implement 10 and the harrow 26 described above with
reference to FIGS. 1-2. However, it should be appreciated by
those of ordinary skill in the art that the disclosed system
100 may generally be utilized with harrows 26 having any
other suitable harrow configuration and/or implements 10
having any other suitable implement configuration.

[0033] As shown, the system 100 may generally include a
tensioner assembly 102 coupled between the base hitch
member 32 and the lower support arm 46. In general, the
tensioner assembly 102 may be configured to regulate the
down pressure applied on the ground engaging elements 28.
As shown in FIG. 3, the tensioner assembly 102 may include
a fluid-driven actuator 104 coupled to the base hitch member
32 and the lower support arm 46 at pivot joints 106, 108,
respectively. In particular, the pivot joints 106, 108 may
allow relative pivotable movement between the actuator
104, the base hitch member 32, and the lower support arm
46.

[0034] It should be appreciated that the actuator 104 may
generally correspond to any suitable fluid-driven actuator
known in the art, such as a hydraulic actuator and/or a
pneumatic actuator. Thus, in several embodiments, the
actuator 104 may include both a cylinder 110 configured to
house a piston 112 and a rod 114 coupled to the piston 112
that extends outwardly from the cylinder 110. Additionally,
the actuator 104 may include a piston-side chamber 116 and
a rod-side chamber 118 defined within the cylinder 110. As
is generally, understood, by regulating the pressure of the
fluid supplied to one or both of the cylinder chambers, the
actuation of the rod 114 may be controlled. As shown in FIG.
3, in the illustrated embodiment, the end of the rod 114 is
coupled to the lower support arm 46 at pivot joint 108 while
the cylinder 110 is coupled to the base hitch member 32 at
the opposed pivot joint 106. However, in an alternative
embodiment, the end of the rod 114 may be coupled to the
base hitch member 32 at pivot joint 106 while the cylinder
is coupled to the lower support arm 46 at pivot joint 108.

[0035] In several embodiments, the system 100 may also
include a suitable pressure regulating valve 120 (PRV) (e.g.,
a solenoid-activated valve or a manually operated valve)
configured to regulate a supply of fluid (e.g., hydraulic fluid
or air from a suitable fluid source or tank 121) being
supplied to the actuator 104. As shown in FIG. 3, in one
embodiment, the PRV 120 may be in fluid communication
with the rod-side chamber 118 of the actuator 104. In this
respect, the system 100 may include a fluid conduit 122,
such as the illustrated hose, that fluidly couples the PRV 120
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to a fitting 124 on the cylinder 110. As such, the PRV 120
may regulate the supply fluid to the rod-side chamber 118.
It should be appreciated that, in alternate embodiments, the
PRV 120 may be in fluid communication with the piston-
side chamber 116 to regulate the supply fluid thereto.
Alternatively, the system 100 may include a pair of PRVs
120, with each PRV 120 being in fluid communication with
one of the chambers 116, 118 of the actuator 104.

[0036] The tensioner assembly 102 may be configured to
adjust the down pressure loads on the ground engaging
elements 28 by allowing the relative distance between the
base hitch member 32 and the lower support arm 46 to be
adjusted. More specifically, the actuator 104 may be con-
figured to adjust the down pressure loads based on the
pressure of the fluid supplied to and/or within the actuator
104. For instance, by increasing the fluid pressure supplied
within the rod-side chamber 118 of the actuator 104, the
actuator rod 114 may be retracted in a manner that results in
the lower support arm 46 pivoting toward the base hitch
member 32, thereby increasing the down pressure loads on
the ground engaging elements 28. Similarly, by decreasing
the fluid pressure supplied within the rod-side chamber 118
of the actuator 104, the actuator rod 114 may be extended in
a manner that results in the lower support arm 46 pivoting
away from the base hitch member 32, thereby decreasing the
down pressure loads on the ground engaging elements 28.
As will be discussed below, in some embodiments, the
system 100 may include a controller configured to electroni-
cally control the operation of the actuator 104, thereby
allowing the down pressure loads on the ground engaging
elements 28 to be automatically regulated by the controller.

[0037] In several embodiments, the actuator 104 may be
configured to be pressurized at a predetermined pressure to
set the relative distance between the base hitch member 32
and the lower support arm 46 (and, thus, to set the desired
down pressure on the ground engaging elements 28). More
specifically, in one embodiment, the PRV 120 may be
configured to supply fluid to the actuator 104 (e.g., within
the rod-side chamber 118) at a predetermined fluid pressure.
As the implement 10 moves in the direction of travel 12, the
ground engaging elements 28 may be engaged with the soil
such that an outward force in a direction opposite the
direction of travel 12 may be transferred to the actuator 104
from the ground engaging elements 28 and the lower support
arm 46. In the event that this outward force exceeds the force
being applied on the piston 112 via the pressurized fluid
(e.g., in the event the ground engaging elements 28 contact
a rock or other impediment or when the down pressure
otherwise increases beyond a given threshold), the actuator
rod 114 may extend outwardly to allow the lower support
arm 46 to move/pivot away from the base hitch member 32,
thereby reducing the down pressure applied on the ground
engaging elements 28. As such, the ground engaging ele-
ments 28 of the harrow 26 may be able to traverse rocks and
other impediments in the soil without incurring unnecessary
wear or damage. It should be appreciated that the predeter-
mined pressure at which the fluid is supplied to the actuator
104 may be selected based on the desired soil penetration
depth for the ground engaging elements 28. In addition, it
should be appreciated that the predetermined fluid pressure
may be set manually by an operator of the associated work
vehicle or may be selected automatically by an associated
controller of the disclosed system 100.
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[0038] Referring now to FIG. 4, a side view of another
embodiment of the system 100 described above with refer-
ence to FIG. 3 is illustrated in accordance with aspects of the
present subject matter. As shown, the system 100 may
generally be configured the same as or similar to that
described above with reference to FIG. 3. For instance, the
system 100 may include a tensioner assembly 102 coupled
between the base hitch member 32 and the lower support
arm 46, with the tensioner assembly 102 including the
above-described actuator 104 for adjusting the relative dis-
tance defined between the base hitch member 32 and the
lower support arm 46. However, as shown in FIG. 4, unlike
the above-described embodiment, the tensioner assembly
102 may also include a mechanical linkage bar 126 coupled
between the actuator 104 and the lower support arm 46.
Specifically, in one embodiment, the linkage bar 126 may be
coupled to the rod 114 at a first joint 128 and to the lower
support arm 46 at the pivot joint 108. In this respect, the
linkage bar 126 may transmit force between the actuator 104
and the lower support arm 46. It should be appreciated that,
in alternate embodiments, the linkage bar 126 may be
coupled between the actuator 104 and the base hitch plate
32.

[0039] Referring now to FIGS. 5 and 6, side views of
further embodiments of the system 100 described above
with reference to FIG. 3 are illustrated in accordance with
aspects of the present subject matter. As shown in FIGS. 5
and 6, the system 100 may generally be configured the same
as or similar to that described above with reference to FIG.
3. For instance, the system 100 may include a tensioner
assembly 102 coupled between the base hitch member 32
and the lower support arm 46, with the tensioner assembly
102 including the above-described actuator 104 for adjusting
the relative distance defined between the base hitch member
32 and the lower support arm 46. However, as shown in
FIGS. 5 and 6, unlike the above-described embodiments, the
tensioner assembly 102 may also include a compressible
member 130 coupled between the actuator 104 and the lower
support arm 46. In particular, the compressible member 130
may be coupled to the rod 114 at a first joint 128 and to the
lower support arm 46 at the pivot joint 108. In this respect,
the compressible member 130 may transmit and/or absorb
force between the actuator 104 and the lower support arm
46. In the embodiment shown in FIG. 5, the compressible
member 130 corresponds to a chain 132, such as a link
chain. Alternately, as shown in FIG. 6, the compressible
member 130 may correspond to a damper 134, such as an air
cylinder or other suitable damping device. However, it
should be appreciated that, in other embodiments, the com-
pressible member 130 may correspond to any other suitable
compressible member that may be configured to transmit
and/or absorb force between the actuator 104 and the lower
support arm 46. Furthermore, it should be appreciated that,
in an alternate embodiment, the compressible member 130
may be coupled between the actuator 104 and the base hitch
plate 32.

[0040] Referring now to FIG. 7, a schematic diagram of a
specific implementation of the system 100 described above
with reference to FIG. 3 is illustrated in accordance with
aspects of the present subject matter. As shown in FIG. 7, the
system 100 may include a controller 138 configured to
electronically control the operation of one or more of the
disclosed system components. In general, the controller 138
may comprise any suitable processor-based device known in
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the art, such as a computing device or any suitable combi-
nation of computing devices. Thus, in several embodiments,
the controller 138 may include one or more processor(s) 140
and associated memory device(s) 142 configured to perform
a variety of computer-implemented functions. As used
herein, the term “processor” refers not only to integrated
circuits referred to in the art as being included in a computer,
but also refers to a controller, a microcontroller, a micro-
computer, a programmable logic controller (PLC), an appli-
cation specific integrated circuit, and other programmable
circuits. Additionally, the memory device(s) 142 of the
controller 138 may generally comprise memory element(s)
including, but not limited to, computer readable medium
(e.g., random access memory (RAM)), computer readable
non-volatile medium (e.g., a flash memory), a floppy disk, a
compact disc-read only memory (CD-ROM), a magneto-
optical disk (MOD), a digital versatile disc (DVD) and/or
other suitable memory elements. Such memory device(s)
142 may generally be configured to store suitable computer-
readable instructions that, when implemented by the pro-
cessor(s) 140, configure the controller 138 to perform vari-
ous computer-implemented functions, such as one or more
aspects of the method 200 described below with reference to
FIG. 8. In addition, the controller 138 may also include
various other suitable components, such as a communica-
tions circuit or module, one or more input/output channels,
a data/control bus and/or the like.

[0041] It should be appreciated that the controller 138 may
correspond to an existing controller of the work vehicle or
the implement 10 or the controller 138 may correspond to a
separate processing device. For instance, in one embodi-
ment, the controller 138 may form all or part of a separate
plug-in module that may be installed within the work vehicle
or implement 10 to allow for the disclosed system and
method to be implemented without requiring additional
software to be uploaded onto existing control devices of the
vehicle or implement 10.

[0042] Additionally, the system 100 may also include one
or more sensors 136 communicatively coupled to the con-
troller 138. In general, the sensor(s) 136 may be provided in
operative association with one or more components of the
harrow 26 to allow the sensor(s) 136 to detect an operating
parameter associated with the down pressure on the ground
engaging elements 28. For example, in several embodi-
ments, the sensor 136 may correspond to a pressure sensor
(s) configured to detect or measure a pressure of the fluid
supplied within the actuator 104, which may be indicative of
the down pressure on the ground engaging elements 28. In
this respect, the sensor(s) 136 may be provided in fluid
communication with a fluid chamber defined within the
actuator 104 (e.g., the piston-side chamber 118 of the
actuator 104) or may be provided at any other suitable
location defined along the fluid path between the PRV 120
and the actuator 104 (e.g., by being in fluid communication
with the fluid conduit 122). Alternatively, the sensor(s) 136
may correspond to a load sensor(s) (e.g., a strain gauge or
load cell) configured to directly or indirectly detect or
measure the down pressure applied on the ground engaging
elements 28. For instance, the sensor(s) 136 may be pro-
vided in operative association with one or more of the
ground engaging elements 28, the lower support arm 46
and/or any other suitable harrow component(s) that allows
the sensor(s) 136 to directly or indirectly detect the down
pressure loads. In further embodiments, the sensor(s) 136
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may correspond to any other suitable sensor(s) installed at
any other suitable location(s) that allows the sensor(s) to
detect an operating parameter associated with the down
pressure currently being applied on the plurality of ground
engaging elements 28.

[0043] As indicated above, the controller 138 may be
configured to actively adjust the down pressure loads on the
ground engaging elements 28 of the harrow 26. Specifically,
in several embodiments, the controller 138 may be commu-
nicatively coupled to the sensor 136 via a wired or wireless
connection to allow measurement signals (e.g., indicated by
dashed line 144 in FIG. 7) to be transmitted from the sensor
136 to the controller 138. The controller 138 may then be
configured to control the operation of the actuator 104 based
on the measurement signals 144 received from the sensor
136 so as to regulate the down pressure applied on the
ground engaging elements 28. In doing so, the controller 138
may be configured determine or estimate the down pressure
loads on the ground engaging elements 28 based on the
signals 144 received from the sensor 136. For instance, the
controller 138 may include a look-up table or suitable
mathematical formula stored within its memory 142 that
correlates the operating parameter measurements to the
down pressure loads.

[0044] Additionally, in several embodiments, the control-
ler 138 may be configured to monitor the down pressure on
the ground engaging elements 28 relative to one or more
desired pressure ranges. For instance, upon receiving the
signals 144 from the sensor 136, the controller 138 may be
configured to compare the monitored down pressure to a
predetermined down pressure range defined for the ground
engaging elements 28. Thereafter, in the event that the
monitored down pressure exceeds a maximum pressure
threshold for the given pressure range or falls below a
minimum pressure threshold for the given pressure range
(thereby indicating that the down pressure on the ground
engaging elements 28 may be too high or too low), the
controller 138 may be configured to control the operation of
the actuator 104 to adjust the down pressure on the ground
engaging elements 28. In particular, as described above, the
controller 138 may control the operation of the actuator 104
to adjust the relative distance between the lower support arm
46 and the base hitch plate 32 by extending or retracting the
actuator rod 114. For instance, the controller 138 may
control the operation of the actuator 104 such that the rod
114 is extended when the monitored down pressure exceeds
the maximum pressure threshold to reduce the down pres-
sure being applied on the ground engaging elements 28.
Similarly, the controller 138 may control the operation of the
actuator 104 such that the rod 114 is retracted when the
monitored down pressure falls below the minimum pressure
threshold to increase the down pressure being applied on the
ground-engaging clements 28.

[0045] As indicated above, the controller 138 may be
configured to control the operation of the actuator 104 by
actively controlling the operation of the associated PRV 120.
For instance, in the illustrated embodiment, the controller
138 is communicatively coupled to the PRV 120 (e.g., as
indicated by dashed line 150) such that the controller 138
may control the operation of the PRV 120 in a manner that
regulates the pressure of the hydraulic fluid supplied to the
rod-side chamber 118 of the actuator 104. In such an
embodiment, the pressure of the fluid supplied from the PRV
122 may be directly proportional to the pressure within the
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rod-side chamber 118 of the actuator 104, thereby allowing
the controller 138 to control the displacement of the actuator
104. It should be appreciated that, in alternate embodiments,
the controller 138 may be configured to be coupled to any
other suitable component(s) for automatically controlling
the operation of the actuator 104.

[0046] Referring now to FIG. 8, a flow diagram of one
embodiment of a method 200 for adjusting down pressure
loads on ground engaging elements of a harrow of an
agricultural implement is illustrated in accordance with
aspects of the present subject matter. In general, the method
200 will be described herein with reference to the implement
10, the harrow 26, and the system 100 described above with
reference to FIGS. 1-7. However, it should be appreciated by
those of ordinary skill in the art that the disclosed method
200 may generally be utilized to adjust the down pressure
loads on ground engaging elements of any agricultural
implement having any suitable implement configuration
and/or of any harrow having any suitable harrow configu-
ration. In addition, although FIG. 8 depicts steps performed
in a particular order for purposes of illustration and discus-
sion, the methods discussed herein are not limited to any
particular order or arrangement. One skilled in the art, using
the disclosures provided herein, will appreciate that various
steps of the methods disclosed herein can be omitted,
rearranged, combined, and/or adapted in various ways with-
out deviating from the scope of the present disclosure.

[0047] As shown in FIG. 8, at (202), the method 200 may
include receiving a measurement signal from a sensor pro-
vided in operative association with a harrow of an imple-
ment. For instance, as indicated above, the controller 138
may be communicatively coupled to one or more sensors
136. As such, measurement signals 118 transmitted from the
sensor(s) 136 may be received by the controller 138 for
subsequent processing of the associated operating parameter
measurements.

[0048] Additionally, at (204), the method 200 may include
monitoring the down pressure loads on the ground engaging
elements relative to a predetermined pressure range. Spe-
cifically, as indicated above, the controller 138 may be
configured to compare the monitored down pressure load to
one or more predetermined pressure ranges.

[0049] Moreover, as shown in FIG. 8, at (206), the method
200 may include controlling one or more components of the
work vehicle and/or implement when the down pressure on
the ground engaging elements falls outside the predeter-
mined pressure range. For instance, as indicated above, the
controller 138 may, in one embodiment, be configured to
control the operation of the actuator 104 (e.g., via the PRV
120) to adjust the relative distance between the base hitch
member 32 and the lower support arm 46, thereby adjusting
the down pressure loads on the ground engaging elements
28.

[0050] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they include structural elements that do not differ
from the literal language of the claims, or if they include
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equivalent structural elements with insubstantial differences
from the literal languages of the claims.

What is claimed is:

1. A system for adjusting down pressure loads on a harrow
of an agricultural implement, the system comprising:

a base hitch member;

an upper tow arm pivotally coupled to the base hitch
member;

first and second linkage arms pivotally coupled to the
upper tow arm,

a lower support arm pivotally coupled to the first and
second linkage arms;

a plurality of ground engaging elements supported on the
lower support arm; and

a tensioner assembly including an actuator coupled
between the base hitch member and the lower support
arm, the actuator including an actuator rod configured
to be extended and retracted to adjust a relative distance
between the base hitch member and the lower support
arm,

wherein the actuator is configured to regulate a down
pressure applied on the plurality of ground engaging
elements by adjusting the relative distance between the
base hitch member and the lower support arm.

2. The system of claim 1, wherein the actuator comprises

a fluid-driven actuator, the fluid driven actuator configured
to be pressurized at a predetermined fluid pressure to set the
relative distance between the base hitch member and the
lower support arm.

3. The system of claim 2, wherein, when a force applied
through the fluid-driven actuator from the lower support arm
exceeds the predetermined fluid pressure, the actuator rod is
configured to extend to reduce the down pressure applied
against the ground engaging elements.

4. The system of claim 1, further comprising:

a sensor configured to detect an operating parameter
associated with the down pressure being applied on the
plurality of ground engaging elements;

a controller communicatively coupled to the sensor, the
controller being configured to control an operation of
the actuator based on measurement signals received
from the sensor so as to regulate the down pressure
applied on the plurality of ground engaging elements.

5. The system of claim 4, further comprising a valve
configured to regulate a supply of fluid being supplied to the
actuator, the controller being configured to control the
operation of the actuator by regulating a fluid pressure of the
fluid being supplied from the valve to the actuator.

6. The system of claim 4, wherein the controller is
configured to monitor the down pressure applied on the
plurality of ground engaging elements via the measurement
signals received from the sensor relative to a maximum
down pressure threshold, the controller being configured to
control the operation of the actuator such that the actuator
rod is extended when the monitored down pressure exceeds
the maximum down pressure threshold to reduce the down
pressure being applied on the ground-engaging elements.

7. The system of claim 4, wherein the controller is
configured to monitor the down pressure applied on the
plurality of ground engaging elements via the measurement
signals received from the sensor relative to a minimum
down pressure threshold, the controller being configured to
control the operation of the actuator such that the actuator
rod is retracted when the monitored down pressure exceeds
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the minimum down pressure threshold to increase the down
pressure being applied on the ground-engaging elements.

8. The system of claim 4, wherein the operating parameter
comprises a load applied on the ground engaging elements
or a fluid pressure of fluid supplied within the actuator.

9. The system of claim 1, wherein the tensioner assembly
further comprises a linkage bar coupled between the actuator
rod and one of the base hitch member or the lower support
arm.

10. The system of claim 1, wherein the tension assembly
further comprises a compressible member coupled between
the actuator rod and one of the base hitch member or the
lower support arm.

11. The system of claim 10, wherein the compressible
member comprises a damper or a chain.

12. The system of claim 1, wherein the first and second
linkage arms are coupled between the upper tow arm and the
lower support arm so as to form a four bar linkage.

13. The system of claim 1, wherein the plurality of ground
engaging elements comprise a plurality of tines.

14. A system for adjusting down pressure loads on a
harrow of an agricultural implement, the system comprising:

a base hitch member;

a support arm configured to move relative to the base

hitch member;

a plurality of ground engaging elements supported on the

support arm; and

a tensioner assembly coupled between the base hitch

member and the support arm, the tensioner assembly
including an actuator and a compressible member, the
actuator including an actuator rod configured to be
extended and retracted to adjust a relative distance
between the base hitch member and the lower support
arm, the compressible member being coupled between
the actuator rod and one of the base hitch member or
the lower support member,

wherein the actuator is configured to regulate a down

pressure applied on the plurality of ground engaging
elements by adjusting the relative distance between the
base hitch member and the lower support arm.

15. The system of claim 14, wherein the compressible
member comprises a damper or a chain.

16. A system for adjusting down pressure loads on a
harrow of an agricultural implement, the system comprising:

a base hitch member;

a support arm configured to move relative to the base

hitch member;
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a plurality of ground engaging elements supported on the
support arm,

a tensioner assembly including an actuator coupled
between the base hitch member and the lower support
arm, the actuator including an actuator rod configured
to be extended and retracted to adjust a relative distance
between the base hitch member and the lower support
arm;

a sensor configured to detect an operating parameter
associated with a down pressure being applied on the
plurality of ground engaging elements; and

a controller communicatively coupled to the sensor, the
controller being configured to control an operation of
the actuator based on measurement signals received
from the sensor to adjust the relative distance between
the base hitch member and the lower support arm so as
to regulate the down pressure applied on the plurality of
ground engaging elements.

17. The system of claim 16, further comprising a valve
configured to regulate a supply of fluid being supplied to the
actuator, the controller being configured to control the
operation of the actuator by regulating a fluid pressure of the
fluid being supplied from the valve to the actuator.

18. The system of claim 16, wherein the controller is
configured to monitor the down pressure applied on the
plurality of ground engaging elements via the measurement
signals received from the sensor relative to a maximum
down pressure threshold, the controller being configured to
control the operation of the actuator such that the actuator
rod is extended when the monitored down pressure exceeds
the maximum down pressure threshold to reduce the down
pressure being applied on the ground-engaging elements.

19. The system of claim 16, wherein the controller is
configured to monitor the down pressure applied on the
plurality of ground engaging elements via the measurement
signals received from the sensor relative to a minimum
down pressure threshold, the controller being configured to
control the operation of the actuator such that the actuator
rod is retracted when the monitored down pressure exceeds
the minimum down pressure threshold to increase the down
pressure being applied on the ground-engaging elements.

20. The system of claim 16, wherein the operating param-
eter comprises a load applied on the ground engaging
elements or a fluid pressure of fluid supplied within the
actuator.



