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(54) HYDRAULIC SYSTEM WITH AGRICULTURAL EQUIPMENT AND METHOD FOR SUCH

(57) A hydraulic system with agricultural equipment
(10) is disclosed. The agricultural equipment (10) includ-
ing a baler (18) coupled to an accumulator (22) config-
ured to support crop packages exiting the baler (18), the
hydraulic system comprising: a selective control valve
(122) actuatable between a first position (122a) and a

second position (122b); a first hydraulic actuator (50) op-
erable to open and close a gate (42) of the baler (18);
and a second hydraulic actuator (106) operable to move
a crop package engagement member (86) relative to the
accumulator (22). Further, a method of sorting product
is disclosed.
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Description

BACKGROUND

[0001] The present disclosure relates to a hydraulic
alternating system for an agricultural baler.

SUMMARY

[0002] In one aspect, the disclosure provides a hydrau-
lic system for agricultural equipment. The agricultural
equipment includes a baler coupled to an accumulator
configured to support crop packages exiting the baler.
The hydraulic system includes a selective control valve
actuatable between a first position and a second position,
a first hydraulic actuator operable to open and close a
gate of the baler, and a second hydraulic actuator oper-
able to move a crop package engagement member rel-
ative to the accumulator. The hydraulic system is config-
ured such that in a first step the first hydraulic actuator
opens the gate of the baler and the second hydraulic
actuator moves the crop package engagement member
in a first direction in response to movement of the selec-
tive control valve into the first position, in a second step
the first hydraulic actuator closes the gate of the baler
and the crop package engagement member remains in
place in response to movement of the selective control
valve into the second position, in a third step the first
hydraulic actuator opens the gate of the baler and the
second hydraulic actuator moves the crop package en-
gagement member in a second direction opposite the
first direction in response to movement of the selective
control valve into the first position, and in a fourth step
the first hydraulic actuator closes the gate of the baler
and the crop package engagement member remains in
place in response to movement of the selective control
valve into the second position.
[0003] In another aspect, the disclosure provides a
method of sorting product using a selective control valve
actuated between a first position and a second position.
The selective control valve is in hydraulic communication
with a first hydraulic actuator operable to open and close
a product barrier and in hydraulic communication with a
second hydraulic actuator operable to move a product
engagement member in opposing directions. The meth-
od includes moving the selective control valve into the
first position, opening the product barrier via the first hy-
draulic actuator in response to moving the selective con-
trol valve into the first position, moving the product en-
gagement member in a first direction in response to mov-
ing the selective control valve into the first position, mov-
ing the selective control valve into the second position,
closing the product barrier via the first hydraulic actuator
in response to moving the selective control valve into the
second position, moving the selective control valve again
into the first position, opening the product barrier via the
first hydraulic actuator in response to moving the selec-
tive control valve again into the first position, moving the

product engagement member in a second direction op-
posite the first direction in response to moving the selec-
tive control valve again into the first position, moving the
selective control valve again into the second position,
and closing the product barrier via the first hydraulic ac-
tuator in response to moving the selective control valve
again into the second position.
[0004] In yet another aspect, the disclosure provides
a hydraulic circuit including a selective control valve ac-
tuatable between a first position and a second position,
a first hydraulic actuator operable to open and close a
product barrier, and a second hydraulic actuator operable
to move a product engagement member. The hydraulic
circuit is configured such that in a first step the first hy-
draulic actuator opens the product barrier and the second
hydraulic actuator moves the product engagement mem-
ber in a first direction in response to movement of the
selective control valve into the first position, in a second
step the first hydraulic actuator closes the product barrier
and the product engagement member remains in place
in response to movement of the selective control valve
into the second position, in a third step the first hydraulic
actuator opens the product barrier and the second hy-
draulic actuator moves the product engagement member
in a second direction opposite the first direction in re-
sponse to movement of the selective control valve into
the first position, and in a fourth step the first hydraulic
actuator closes the product barrier and the product en-
gagement member remains in place in response to
movement of the selective control valve into the second
position.
[0005] Other aspects of the disclosure will become ap-
parent by consideration of the detailed description and
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a perspective view of agricultural equipment
including a vehicle coupled to an agricultural baler
and an accumulator according to an embodiment of
the disclosure.

FIG. 2 is a top perspective view of the accumulator
of FIG. 1.

FIG. 3 is a bottom partial perspective view of the
accumulator of FIG. 1.

FIG. 4 is a schematic diagram of a hydraulic system
coupled to the agricultural equipment of FIG. 1.

FIG. 5 is a schematic diagram of the hydraulic system
of FIG. 4 in a first configuration when a gate of the
baler opens and a first crop package exits the baler.

FIG. 6 is a perspective view of the baler and the
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accumulator with the first crop package located in a
middle position on the accumulator.

FIG. 7 is a perspective view of the baler and the
accumulator with the first crop package located in a
first side position on the accumulator.

FIG. 8 is a schematic diagram of the hydraulic system
of FIG. 4 in a second configuration when the gate of
the baler closes after the first crop package exits the
baler.

FIG. 9 is a schematic diagram of the hydraulic system
of FIG. 4 in a third configuration when the gate of the
baler opens and a second crop package exits the
baler.

FIG. 10 is a perspective view of the baler and the
accumulator with the second crop package located
in the middle position on the accumulator.

FIG. 11 is a perspective view of the baler and the
accumulator with the second crop package located
in a second side position on the accumulator.

FIG. 12 is a schematic diagram of the hydraulic sys-
tem of FIG. 4 in a fourth configuration when the gate
of the baler closes after the second crop package
exits the baler.

DETAILED DESCRIPTION

[0007] Before any embodiments of the disclosure are
explained in detail, it is to be understood that the disclo-
sure is not limited in its application to the details of con-
struction and the arrangement of components set forth
in the following description or illustrated in the accompa-
nying drawings. The disclosure is capable of supporting
other embodiments and of being practiced or of being
carried out in various ways.
[0008] FIG. 1 illustrates certain agricultural equipment
10 including a tractor 14, a baler 18, and a crop package
accumulator 22. The baler 18 (e.g., a crop packaging
system) and the accumulator 22 (e.g., a crop package
handling system) are both coupled to the tractor 14 to
move the baler 18 and the accumulator 22 during an ag-
ricultural process (e.g., through an agricultural field). The
tractor 14 also supplies operational power in the form of
hydraulic, electrical, and/or mechanical power to the bal-
er 18 and the accumulator 22. For example, a portion of
a hydraulic control system is located within a cab 30 of
the tractor 14 to actuate and operate components of the
baler 18 and the accumulator 22, as discussed in detail
below.
[0009] The illustrated baler 18 is configured to produce
cylindrical crop packages, e.g., round bales, from an ag-
ricultural field. For example, the baler 18 may produce
crop packages from hay, corn stalks, and the like. In other

embodiments, the baler 18 may produce cuboid crop
packages, e.g., square bales. In the illustrated embodi-
ment, the baler 18 includes a baler frame 38 to which a
baler gate or a crop product barrier 42 is pivotally coupled
about a first axis 46. The illustrated gate 42 is positionable
between a closed position (FIG. 1) and an open position
(FIG. 6) by gate hydraulic actuators 50, e.g., hydraulic
cylinders. In other embodiments, the gate 42 may trans-
late or slide between the closed position and the open
position.
[0010] With continued reference to FIGS. 1 and 2, the
illustrated accumulator 22 is coupled to the baler frame
38 such that the baler 18 and the accumulator 22 are
supported by common axles and related structure, e.g.,
wheels 54, although the accumulator can have its own
dedicated axles, wheels, and other supporting structure.
An accumulator frame 58 is pivotably coupled relative to
the baler frame 38 about a second axis 62 and includes
a middle frame portion 66, a first side frame portion 70,
and a second side frame portion 74. The illustrated por-
tions 66, 70, 74 define a bale carriage area 76 configured
to support the crop packages (not shown in FIGS. 1 and
2). The middle frame portion 66 is positioned between
the side frame portions 70, 74 with the side frame portions
70, 74 slidably extendable relative to the middle frame
portion 66 parallel to a first direction arrow 78 and a sec-
ond direction arrow 82. In other embodiments, the side
frame portions 70, 74 may pivot relative to the middle
frame portion 66 about an axis generally perpendicular
to the second axis 62, e.g., the side frame portions 70,
74 fold into the middle frame portion 66, to achieve lateral
movement of the side frame portions 70, 74.
[0011] With reference to FIGS. 2 and 3, a bale moving
mechanism 86 (e.g., a crop package engagement mem-
ber) is illustrated as a plate member oriented substan-
tially perpendicular to the second axis 62, is slidably cou-
pled to the middle frame portion 66, and is slidable in the
directions 78, 82. In other words, the bale moving mech-
anism 86 is movable in two opposing directions (e.g., left
and right or up and down). The illustrated bale moving
mechanism 86 includes a base 90 that extends below a
platform 94 (shown in FIG. 1 but not shown in FIG. 2 for
clarity of other components associated with the accumu-
lator 22) of the middle frame portion 66, and is fixedly
coupled to a linkage 98, e.g., a roller chain. In other em-
bodiments, the linkage 98 may be another flexible link-
age, e.g., a cable, rope, or the like. Both ends 102 (FIG.
3) of the linkage 98 are fixed relative to crop package
hydraulic actuators 106, e.g., hydraulic cylinders, each
including a sprocket 110 that engages the linkage 98.
For example, a first crop package hydraulic actuator 106a
is coupled to a first sprocket 110a, and a second crop
package hydraulic actuator 106b is coupled to a second
sprocket 110b. In the illustrated embodiment, the sprock-
ets 110a, 110b uniformly move together in either direction
78, 82 via engagement between the linkage 98 and the
sprockets 110a, 110b. Accordingly, extension of a hy-
draulic actuator 106a, 106b moves the sprocket 110a,
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110b attached thereto in a first direction 78, which pulls
the linkage 98 and therefore the base 90 and bale moving
mechanism 86 in the same direction, and extension of
the other hydraulic actuator 106b, 106a moves the
sprocket 110b, 110a attached thereto in an opposite di-
rection 82, which pulls the linkage 98 and therefore the
base 90 and bale moving mechanism 86 in the same
(opposite) direction 82. In other embodiments, the crop
package hydraulic actuators 106a, 106b may be one hy-
draulic actuator that is able to move the sprockets 110a,
110b in either direction 78, 82.
[0012] With reference to FIG. 4, a hydraulic control sys-
tem or hydraulic circuit 26 is illustrated as a closed loop
system. In the illustrated embodiment, the hydraulic con-
trol system 26 is operable by hydraulic fluid; however, in
other embodiments, the control system 26 may be pneu-
matically operable. A hydraulic pump 114 and a hydraulic
reservoir 118, which are associated with the tractor 14,
are fluidly coupled to a first selective control valve 122.
The first selective control valve 122 is positionable in
three positions such that the pump 114 and the reservoir
118 are coupled to the control valve 122 in a first position
122a (FIG. 4), a second position 122b (FIG. 5), and a
third position 122c (FIG. 8). The control valve 122 is op-
erable by a user located within the tractor cab 30. In other
embodiments, the control valve 122 may be automatical-
ly actuated (e.g., by electric sensors). In addition, the
control valve 122 is fluidly coupled to the gate hydraulic
actuators 50 by a first hydraulic line 126, fluidly coupled
to the first crop package hydraulic actuator 106a (second
line 130), and fluidly coupled to the second crop package
hydraulic actuator 106b (third line 134), further described
below.
[0013] The first selective control valve 122 is directly
coupled to a second selective control valve 138 by a
fourth hydraulic line 142 including a check valve 146 and
a fifth hydraulic line 150 including a first relief check valve
154. The fifth hydraulic line 150 is in fluid communication
with the first hydraulic line 126 and is in selective com-
munication with the second hydraulic line 130 and the
third hydraulic line 134. The first relief check valve 154
functions as a conventional check valve (e.g., allowing
fluid to flow in only one direction) until a predetermined
fluidic pressure acts against the first relief check valve
154 causing fluid to bypass the first relief check valve
154 utilizing a first hydraulic relief line 158. In particular,
the first relief check valve 154 is spring biased to a pre-
determined fluidic pressure threshold. In the illustrated
embodiment, the predetermined fluidic pressure is ad-
justable dependent upon specific applications of the hy-
draulic control system 26.
[0014] The second selective control valve 138 is fluidly
coupled to the fourth and the fifth hydraulic lines 142, 150
in a first position 138a (FIG. 5) and a second position
138b (FIG. 9). In particular, the second selective control
valve 138 is operable between the two positions 138a,
138b by hydraulic switching actuators 162a, 162b, e.g.,
pilot-operated valves or cam spool valves.

[0015] An override mechanism 164 is located fluidly
between the second selective control valve 138 and the
crop package hydraulic actuators 106. The illustrated
override mechanism 164 includes a first control valve
168 having a relief line 172 and a second control valve
176 having a relief line 180. The first and the second
control valves 168, 176 allow hydraulic fluid to flow in
only one direction after a predetermined fluidic pressure
is reached. In the illustrated embodiment, the first control
valve 168 is operable to allow fluid to flow from the second
hydraulic line 130 to the third hydraulic line 134 via the
relief line 172, and the second control valve 176 is oper-
able to allow fluid to flow from the third hydraulic line 134
to the second hydraulic line 130 via the relief line 180. In
other embodiments, the override mechanism 164 may
be omitted thereby fluidly decoupling the second and the
third hydraulic lines 130, 134 between the second selec-
tive control valve 138 and the hydraulic actuators 106a,
106b.
[0016] The illustrated hydraulic control system 26 also
includes a switching valve 166, which is similar to a
switching valve disclosed in U.S. Patent No. 4,488,476,
incorporated herein by reference. In particular, the
switching valve 166 includes a first inlet aperture 170a,
a second inlet aperture 170b, a first outlet aperture 174a,
and a second outlet aperture 174b with a mechanically
actuated check valve 148 associated with the first and
the second outlet apertures 174a, 174b. A translating
switching member 178 is operable to selectively block
fluid communication between one of the outlet apertures
174a, 174b and the first inlet aperture 170a. In addition,
the translating switching member 178 selectively engag-
es one of the mechanically actuated check valves 148
to allow for opposite fluid flow through the check valve
148. The first outlet aperture 174a is directly coupled to
the first hydraulic switching actuator 162a by a sixth hy-
draulic line 182, and the second outlet aperture 174b is
directly coupled to the second hydraulic switching actu-
ator 162b by a seventh hydraulic line 186.
[0017] In addition, the first inlet aperture 170a is directly
coupled to the fifth hydraulic line 150 by an eighth hy-
draulic line 190. The second inlet aperture 170b is in fluid
communication with the sixth hydraulic line 182 via a ninth
hydraulic line 194 and is in fluid communication with the
seventh hydraulic line 186 via a tenth hydraulic line 198.
The ninth and the tenth hydraulic lines 194, 198 both
include a check valve 146 and an orifice valve 202, with
the orifice valve 202 located fluidly between the check
valve 146 and the second inlet aperture 170b. In other
embodiments, the orifice valves 202 may be located on
the other side of the check valve 146. Furthermore, an
eleventh hydraulic line 206 including a second relief
check valve 210 having a second hydraulic relief line 214
fluidly couples the gate hydraulic actuators 50 and the
switching valve 166. The illustrated second relief check
valve 210 is similar to the first relief check valve 154. The
eleventh hydraulic line 206 is also in fluid communication
with fourth hydraulic line 142, the ninth hydraulic line 194,
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and the tenth hydraulic line 198.
[0018] In operation, as the tractor 14 pulls the baler 18
and the accumulator 22 through the agricultural field, a
first crop package begins to form within the baler 18. As
the first crop package is forming, the first selective control
valve 122 is coupled to the hydraulic pump 114 and the
hydraulic reservoir 118 in the first position 122a (FIG. 4).
As such, the pump 114 and the reservoir 118 are decou-
pled from the first hydraulic line 126 and the fourth hy-
draulic line 142. Once the baler 18 completes the forma-
tion of the first crop package, the baler electrically con-
veys a signal to the cab 30 indicating to the operator of
the tractor 14 to actuate the gate 42 to the open position.
[0019] With reference to FIGS. 5 and 6, the operator
accordingly actuates from the cab 30 the first selective
control valve 122 into the second position 122b (e.g., a
first step of operation of the hydraulic control system 26),
which fluidly couples the pump 114 to the gate hydraulic
actuators 50 by the first hydraulic line 126, providing hy-
draulic pressure to the gate hydraulic actuators 50 to
raise the gate 42 to the open position. For reference,
hydraulic fluidic pressure provided by the pump 114 is
illustrated in solid lines and indicated as "high pressure"
within FIGS. 5, 8, 9, and 12. Hydraulic fluid that is pushed
out of the gate hydraulic actuators 50 travels to the res-
ervoir 118 through the eleventh and the fourth hydraulic
lines 206, 142. For reference, hydraulic fluid traveling
into the reservoir 118 is illustrated in dashed lines and
indicated as "low pressure" within FIGS. 5, 8, 9, and 12.
Concurrently, hydraulic fluid travels through the fifth hy-
draulic line 150 until the hydraulic fluid reaches the first
relief check valve 154. As the gate 42 raises, hydraulic
pressure within the fifth hydraulic line 150 is less than
the predetermined pressure threshold of the first relief
check valve 154. When the gate 42 is in the fully open
position, e.g., gate hydraulic actuators 50 are fully ex-
tended, the first crop package or product 34a exits the
baler 18 and moves to the middle frame portion 66.
[0020] When the gate hydraulic actuators 50 are fully
extended, hydraulic pressure within the fifth hydraulic line
150 increases such that the pressure therein exceeds
the predetermined pressure threshold of the first relief
check valve 154. Referring again to FIG. 5, hydraulic fluid
travels through the first hydraulic relief line 158 to the
second selective control valve 138 via the fifth hydraulic
line 150 and to the switching valve 166 via the eighth
hydraulic line 190 and into inlet 170a. From the switching
valve 166, the hydraulic fluid travels through the outlet
apertures 174a, 174b to equally pressurize the hydraulic
switching actuators 162a, 162b such that the second se-
lective control valve 138 remains in the first position 138a.
In the first position 138a, hydraulic fluid travels through
the second hydraulic line 130 to the first crop package
hydraulic actuator 106a to fully extend and move the
sprocket 110a in the direction 78. Accordingly, the bale
moving mechanism 86 also moves in the direction 78 to
move the first crop package 34a to the first side portion
70 of the bale carriage area 76 (FIG. 7). The second crop

package hydraulic actuator 106b also moves in the di-
rection 78 during extension of the first crop package hy-
draulic actuator 106a by the first sprocket 110a pushing
the second sprocket 110b in the direction 78 via the link-
age 98. Consequently, hydraulic fluid is pushed through
the third and the fourth hydraulic lines 134, 142 to the
reservoir 118. In other embodiments, the first crop pack-
age hydraulic actuator 106a may not fully extend in the
direction 78, but rather, the first crop package hydraulic
actuator 106a, and ultimately the bale moving mecha-
nism 86, may stop at one or more positions in the direction
78 that are before the fully extended position of the first
crop package hydraulic actuator 106a.
[0021] Should hydraulic pressure within the first crop
package hydraulic actuator 106a become too great, e.g.,
if a force is obstructing movement of the bale moving
mechanism 86, the override mechanism 164 enables hy-
draulic fluid within the second hydraulic line 130 to re-
lease excess pressure to the third hydraulic line 134 via
the first control valve 168. As such, hydraulic pressure
within the first crop package hydraulic actuator 106a does
not exceed a maximum hydraulic pressure.
[0022] The operator then actuates the first selective
control valve 122 into the third position 122c to index the
hydraulic control system 26 into the configuration illus-
trated in FIG. 8 (e.g., a second step of operation of the
hydraulic control system 26). As such, the pump 114 is
directly coupled to the eleventh hydraulic line 206 to con-
vey hydraulic fluid to the gate hydraulic actuators 50 to
close the gate 42 (FIG. 1). Once the gate 42 fully closes,
the hydraulic pressure within the eleventh hydraulic line
206 increases until it exceeds the predetermined hydrau-
lic pressure of the second relief check valve 210 to con-
vey hydraulic fluid through the second hydraulic relief line
214 to the switching valve 166. The hydraulic fluid pushes
the switching member 178 towards the first inlet aperture
170a such that the seventh hydraulic line 186 is not in
fluid communication with the eighth hydraulic line 190,
but the sixth hydraulic line 182 is in fluid communication
with the eighth hydraulic line 190. Specifically, as the
switching member 178 translates towards the first inlet
aperture 170a, the switching member 178 engages the
check valve 148, associated with the first outlet aperture
174a, to allow hydraulic fluid to flow opposite of the al-
lowed flow direction of the check valve 148.
[0023] Hydraulic fluid travels through the check valve
146 and the orifice valve 202, e.g., the tenth hydraulic
line 198, to the second hydraulic switching actuator 162b
to move the second selective control valve 138 into the
second position 138b. In turn, hydraulic fluid is pushed
out of the first hydraulic switching actuator 162a. The
orifice valve 202, associated with the ninth hydraulic line
194, provides enough back pressure within the hydraulic
lines 182, 194 such that hydraulic fluid pressurized from
the pump 114 does not move past the check valve 146,
and the hydraulic fluid pushed out of the first hydraulic
switching actuator 162a is allowed to flow through the
switching valve 166 and into the reservoir 118.
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[0024] The operator again actuates the first selective
control valve 122 back into the first position 122a, as
shown in FIG. 4 (e.g., a third step of operation of the
hydraulic control system 26). The baler 18 is now oper-
able to form a second crop package 34b. Once the baler
18 completes the formation of the second crop package
34b, the baler electrically conveys a signal to the cab 30
indicating to the operator of the tractor 14 to again actuate
the gate 42 to the open position (FIG. 10).
[0025] The operator again actuates the first selective
control valve 122 back into the second position 122b to
index the hydraulic control system 26 into the configura-
tion as illustrated in FIG. 9 (e.g., a fourth step in operation
of the hydraulic control system 26). The hydraulic control
system 26 operates in a similar manner to what has been
previously described in view of FIG. 5 and the first step
of operation. In particular, the pump 114 fully opens the
gate hydraulic actuators 50, the second crop package
34b exits the baler 18 and onto the middle frame portion
66, and hydraulic pressure travels through the switching
valve 166 to equalize the pressure of the hydraulic switch-
ing actuators 162. However, because the second selec-
tive control valve 138 is in the second position 138b, hy-
draulic fluid now travels to the second crop package hy-
draulic actuator 106b. As such, the second sprocket
110b, the bale moving mechanism 86, and the first
sprocket 110a move in the direction 82 to push the sec-
ond crop package 34b to the second side portion 74 (FIG.
11).
[0026] Should hydraulic pressure within the second
crop package hydraulic actuator 106b become too great,
e.g., if a force is obstructing movement of the bale moving
mechanism 86, the override mechanism 164 enables hy-
draulic fluid within the third hydraulic line 134 to release
excess pressure to the second hydraulic line 130 via the
second control valve 176. As such, hydraulic pressure
within the second crop package hydraulic actuator 106b
does not exceed a maximum hydraulic pressure.
[0027] The operator then actuates the first selective
control valve 122 into the third position 122c to index the
hydraulic control system 26 into the configuration as il-
lustrated in FIG. 12 (e.g., a fifth step of operation of the
hydraulic control system 26). The configuration of the
hydraulic control system 26 illustrated in FIG. 12 is similar
to the configuration of the hydraulic control system 26
illustrated in FIG. 8 (e.g., the second step of operation)
with the gate 42 in the closed position. However, as hy-
draulic fluid moves the switching member 178 towards
the first inlet aperture 170a, the switching valve 166 in-
dexes to provide fluid communication between the first
inlet aperture 170a and the second outlet aperture 174b,
but does not provide fluid communication between the
first inlet aperture 170a and the first outlet aperture 174a.
In particular, the switching member 178 engages the
check valve 148, associated with the second outlet ap-
erture 174b, to allow hydraulic fluid to flow opposite of
the allowed flow direction of the check valve 148.
[0028] Hydraulic fluid travels through the check valve

146 and the orifice valve 202, e.g., the ninth hydraulic
line 194, to the first hydraulic switching actuator 162a to
move the second selective control valve 138 into the first
position 138a. In turn, hydraulic fluid is pushed out of the
second hydraulic switching actuator 162b. The orifice
valve 202, associated with the tenth hydraulic line 198,
provides enough back pressure within the hydraulic lines
186, 198 such that hydraulic fluid pressurized from the
pump 114 does not move past the check valve 146, and
the hydraulic fluid pushed out of the second hydraulic
switching actuator 162b is allowed to flow through the
switching valve 166 and into the reservoir 118.
[0029] The operator of the tractor 14 can optionally re-
move the first and the second crop packages 34a, 34b
from the accumulator 22 by pivoting the baler frame 38
about the second axis 62 to allow the crop packages 34a,
34b to roll out of the bale carriage area 76. In other em-
bodiments, the baler 18 may formulate a third crop pack-
age that can be located within the middle frame portion
66 before the operator decides to remove the crop pack-
ages 34 from the accumulator 22.
[0030] Although a particular accumulator is disclosed
in this application, some embodiments of the disclosure
can be applied to other accumulators that operate in sim-
ilar or different manners. For example, the present dis-
closure can be utilized in any accumulator that moves
crop packages of any shape in at least two different di-
rections during accumulation of the crop packages. Also,
the present disclosure can be utilized with any baler hav-
ing an actuator (e.g., hydraulic actuator) for operating the
gate or other mechanism of the baler. The control system
26 is, moreover, operable with other agricultural equip-
ment such as planting equipment, tillage equipment, etc.
to move agricultural product in a similar manner.
[0031] Additionally, the illustrated hydraulic control
system 26 is not limited to agricultural systems or equip-
ment and can be utilized with other applications. For ex-
ample, the hydraulic control system 26 may be combined
with, coupled to, or otherwise operable with construction
equipment, forestry equipment, packaging and sorting
systems, assembly line operations, automotive systems,
aerospace systems, etc. In such applications, the crop
product barrier may be termed a product barrier and the
crop package engagement member may be termed a
product engagement member. The product barrier and
the product engagement member may move relative to
each other in a similar way or sequence as discussed
above to move product, e.g., construction materials, lum-
ber, packages, assembled parts, etc.

Claims

1. A hydraulic system with agricultural equipment (10),
the agricultural equipment (10) including a baler (18)
coupled to an accumulator (22) configured to support
crop packages exiting the baler (18), the hydraulic
system comprising:
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a selective control valve (122) actuatable be-
tween a first position (122a) and a second posi-
tion (122b);
a first hydraulic actuator (50) operable to open
and close a gate (42) of the baler (18); and
a second hydraulic actuator (106) operable to
move a crop package engagement member (86)
relative to the accumulator (22), the hydraulic
system configured such that
in a first step the first hydraulic actuator (50)
opens the gate (42) of the baler (18) and the
second hydraulic actuator (106) moves the crop
package engagement member (85) in a first di-
rection in response to movement of the selective
control valve (122) into the first position (122a),
in a second step the first hydraulic actuator (50)
closes the gate (42) of the baler (18) and the
crop package engagement member (86) re-
mains in place in response to movement of the
selective control valve (122) into the second po-
sition (122b),
in a third step the first hydraulic actuator (50)
opens the gate (42) of the baler (18) and the
second hydraulic actuator (106) moves the crop
package engagement member (86) in a second
direction opposite the first direction in response
to movement of the selective control valve (122)
into the first position (122a), and
in a fourth step the first hydraulic actuator (50)
closes the gate (42) of the baler (18) and the
crop package engagement member (86) re-
mains in place in response to movement of the
selective control valve (122) into the second po-
sition (122b).

2. The hydraulic system of claim 1, wherein the selec-
tive control valve (122) is actuable in a third position
(122c), and wherein when the selective control valve
(122) is in the third position (122c), the hydraulic sys-
tem is not configured to move the gate (50) of the
baler (18) and the crop package engagement mem-
ber (86).

3. The hydraulic system of claim 2, wherein the selec-
tive control valve (122) is actuated in the third posi-
tion (122c) between the second step and the third
step for the baler (18) to create a crop package.

4. The hydraulic system of one of the claims 1 to 3,
wherein the selective control valve (122) is a first
selective control valve, and the hydraulic system fur-
ther comprising a switching valve (166) operable to
switch a second selective control valve (138) be-
tween a first position (138a) and a second position
(138b).

5. The hydraulic system of claim 4, wherein when the
first selective control valve (122) is in the first position

(122a) and the second selective control valve (138)
is in the first position (138a), the hydraulic system is
configured to perform the first step.

6. The hydraulic system of claim 4 or 5, wherein when
the first selective control valve (122) is in the first
position (122a) and the second selective control
valve (138) is in the second position (138b), the hy-
draulic system is configured to perform the third step.

7. The hydraulic system of one of the claims 4 to 6,
wherein when the first selective control valve (122)
is in the second position (122b) and the second se-
lective control valve (138) is in one of the first position
(138a) and the second position (138b), the hydraulic
system is configured to perform one of the second
step and the fourth step.

8. The hydraulic system of one of the claims 4 to 7,
further comprising an orifice valve (202) fluidly be-
tween the switching valve (166) and the second se-
lective control valve (138).

9. The hydraulic system of one of the claims 4 to 8,
further comprising a first relief check valve (154) flu-
idly between the switching valve (166) and the first
hydraulic actuator (50).

10. The hydraulic system of one of the claims 4 to 8,
further comprising a second relief check valve (210)
fluidly between the first hydraulic actuator (50) and
the second selective control valve (138).

11. A method of sorting product using a selective control
valve (122) actuated between a first position (122a)
and a second position (122b), the selective control
valve (122) in hydraulic communication with a first
hydraulic actuator (50) operable to open and close
a gate (42) and in hydraulic communication with a
second hydraulic actuator (106) operable to move a
product engagement member (86) in opposing di-
rections, the method comprising:

moving the selective control valve (122) into the
first position (122a);
opening the gate (42) via the first hydraulic ac-
tuator (50) in response to moving the selective
control valve (122) into the first position (122a);
moving the product engagement member (86)
in a first direction in response to moving the se-
lective control valve (122) into the first position
(122a);
moving the selective control valve (122) into the
second position (122b);
closing the gate (42) via the first hydraulic actu-
ator (50) in response to moving the selective
control valve (122) into the second position
(122b);
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moving the selective control valve (122) again
into the first position (122a);
opening the gate (42) via the first hydraulic ac-
tuator (50) in response to moving the selective
control valve (122) again into the first position
(122a);
moving the product engagement member (86)
in a second direction opposite the first direction
in response to moving the selective control valve
(122) again into the first position (122a);
moving the selective control valve (122) again
into the second position (122b); and
closing the gate (42) via the first hydraulic actu-
ator (50) in response to moving the selective
control valve (122) again into the second posi-
tion (122b).

12. The method of claim 11, further comprising moving
the selective control valve (122) into a third position
(122c), and wherein the gate (42) remains closed
when the selective control valve (122) is in the third
position (122c).

13. The method of claim 11 or 12, wherein moving the
selective control valve (122) includes sequentially
moving the selective control valve (122) into the first
position (122a), the second position (122b), and then
the third position (122c).
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