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(57) Abrégée/Abstract:
A control circuit (400, 500) for an attachment mounting device (29) that has a closed position for securing an implement (36) and
an opened position for releasing an implement (36). The control circuit (400, 500) includes at least one hydraulic actuator (402,
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(57) Abrege(suite)/Abstract(continued):

403, 502, 503), a control valve (408, 508) and an auto-close feature (428, 528). The control valve (408, 508) has at least a first
energized position (413, 513) and a second energized position (415, 515). The first energized position (413, 513) applies
pressurized fluid to the at least one hydraulic actuator (402, 403, 502, 503) to actuate the attachment mounting device (29)\ into
the closed position. The second energized position (415, 515) applies pressurized fluid to the at least one hydraulic actuator (402,
403, 502, 503) to actuate the attachment mounting device (29) into the opened position. The auto-close feature (428, 528) Is
configured to be activated after the control valve (408, 508) Is In the first energized position (413, 513) and Is configured to be
deactivated after the control valve(4038, 508) Is In the second energized position (415, 515).
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(57) Abstract: A control circuit (400, 500) for an attachment mounting device (29) that has a closed position for securing an im-

& plement (36) and an opened position for releasing an implement (36). The control circuit (400, 500) includes at least one hydraulic

R actuator (402, 403, 502, 503), a control valve (408, 508) and an auto-close feature (428, 528). The control valve (408, 508) has at

& least a first energized position (413, 513) and a second energized position (415, 515). The first energized position (413, 513) applies
& pressurized fluid to the at least one hydraulic actuator (402, 403, 502, 503) to actuate the attachment mounting device (29)\ into the
N (losed position. The second energized position (415, 515) applies pressurized fluid to the at least one hydraulic actuator (402, 403,

=

o 502, 503) to actuate the attachment mounting device (29) into the opened position. The auto-close feature (428, 528) is configured

to be activated after the control valve (408, 508) is in the first energized position (413, 513) and is configured to be deactivated after
the control valve(408, 508) is in the second energized position (415, 515).



10

15

20

25

30

CA 02631659 2008-05-30

WO 2007/064651 PCT/US2006/045582

CONTROL CIRCUIT FOR AN ATTACHMENT MOUNTING

DEVICE
BACKGROUND OF THE INVENTION

The present invention relates to a control circuit. More particularly, the present

invention relates to a control circuit for an attachment mountin g device.

Attachment mounting devices or implement couplers are carried on the front of a
loader arm and are used for quickly attacﬁing and detaching various accessories or tools,
such as buckets, pallet forks, augers, etc. Attachment mounting devices have been used
extensively by Bobcat Company, a business unit of, Ingersoll-Rand Company, and sold
under the mark Bobtach™. These quick attachment devices have been utilized quite
extensively for the ease of changing between attachments on a loader.

More recently, attachment mounting devices utilize power actuators to
automatically power operate the attachment and detachment of the various implements or
tools for a loader. In one example, a power actuator is connected to manual levers for
power operating movable wedge members that are used for locking an attachment in place
onto the attachment mounting device. The wedge members are movable from a retracted
position, in which an attachment can be slipped onto the attachment mounting device, to a
latched position, in which the wedge members are forced through an opening on a bracket
on the implement to positively lock the implement to the quick attachment device. The
power actuator 1s operated through a hydraulic circuit.

Attachment mounting devices incorporate various features. One such feature
includes a portion of the hydraulic circuit that automatically enables the attachment
mounting device into a closed position regardless of the last commanded motion. For
example, 1f an operator commands the attachment mounting device to latch an implement
to the loader arm by actuating the attachment mounting device into a closed position, the
hydraulic circuit automatically keeps the attachment mounting device in a closed position.
It an operator commands the attachment mounting device to unlock an attachment device
by actuating the attachment mounting device into an open position, the hydraulic circuit
can automatically close the quick attachment device after the command to open. The
above-describe feature is undesirable when trying to change attachments efficiently and

quickly. Occasionally the feature facilitates attachment mounting device closings that are

of a nuisance.
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SUMMARY OF THE INVENTION

The present invention provides a control circuit for an attachment mounting

device. The attachment mounting device has a closed position for securing an
implement to a loader arm and an opened position for releasing the implement from the
loader arm. The control circuit includes at least one hydraulic actuator configured to
actuate the attachment mounting device into the closed position and into the opened
position. The control circuit also includes a control valve. The control valve has at least
a first energized position and a second energized position. The first energized position
applies pressurized fluid to the at least one hydraulic actuator to actuate the attachment
mounting device into the closed position. The second energized position applies
pressurized fluid to the at least one hydraulic actuator to actuate the attachment
mounting device into the opened position. The control circuit also mcludes an auto-
close feature. The auto-close feature 1s configured to be activated after the control
valve is in the first energized position. The auto-close feature 1s also configured to be
deactivated after the control valve is in the second energized position. The activated
auto-close feature applies pressurized fluid to at least one hydraulic actuator to keep or
revert the attachment mounting device into the closed position.

The present invention also provides an attachment mounting device for
attaching an implement to a loader. The attachment mounting device has a closed
position for securing the implement and an opened position for releasing the implement.
The attachment mounting device includes a pair of wedges configured in an extendable
position when the implement is attached to the attachment mounting device and
configured in a retractable position when the implement is detached from the
attachment mounting device. The attachment mounting device also includes at least one
hydraulic actuator configured to actuate the pair of wedges from the extendable position
to the retractable position. An auto-close feature is configured to keep the pair of

wedges extended when activated and configured to keep the pair of wedges retracted

when deactivated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a loader in which embodiments of the present invention are
useful.
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FIG. 2 is a side elevational view of an example attachment mounting device prior
to being coupled to an implement.

FIG. 3 is a front clevational view of the example attachment mounting device of
F1G. 2 having a power actuator.

FIG. 4 is a simplified schematic diagram of a control circuit for use in engaging an
implement with an attachment mounting device using a single actuator.

FIG. 5 is a simplified schematic diagram of a control circuit for use in engaging an
implement with an attachment mounting device using a dual actuator.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 is a side view of a loader 10 in which embodiments of the present mvention
are useful. However, those skilled in the art should recognize that the present invention,
which will be discussed in detail below, is useful in other types of wheeled work machines
and tracked machines. Examples of wheeled work machines and tracked machines include
compact excavators, riding power machines, such as skid steer loader 10 illustrated 1 FIG.
1, and walk-behind power machines. Skid steer loader 10 has a rigid frame assembly 12
and drive wheels 14 on left and right sides of the loader for engaging the ground and
propelling the loader across the ground. Frame 12 supports an operator’s cab 16 for
housing an operator and an engine compartment 18 for housing a hydraulic power system
(not shown in FIG.1). Example components included in a hydraulic power system include
an engine, a pump, a hydraulic reservoir and a valve block. The frame also includes frame
plates 20 on which a lift arm assembly 22 1s pivotally mounted on pivots 24.

Lift arm assembly 22 includes a pair of lift arms 26 on left and right sides of loader
10 and depending forearms 27 fixed to the forward or distal ends of lift arms 26. Lift arm
assembly 22 is raised and lowered by pivoting the lift arm assembly about pivots 24 with
actuators 25. Actuators 25 have base end pivots 27 connected to frame plates 20 and rod
ends connected at pivots 28. Lift actuators 25 are extended and retracted by operator
control in cooperation with the engine, pump and valve block located m the hydraulic
power system.

Depending forearms 27 are connected to each other at pivot jomt 30 and
attachment mounting device 29 is coupled to depending forearms 27 at pivot jomt 30. The
tilting and mounting of implement 36 to attachment mounting device 29 1s controlled by
an actuator, the extendible and retractable rod of which is shown at 32 and attached to a

suitable bracket 34. Attachment mounting device 29 is configured to mount or attach any
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of a variety of implements, such as implement 36, or attachments for temporary or
permanent mounting. As depicted in FIG. 1, implement 36 is a bucket. However,
implement 36 can be a wide variety of tools, such as a backhoe, a pallet fork, a breaker, an
auger, a broom, etc. Attachment mounting device 29 and bucket 36 pivot together about -
pivots 30 and as a whole are labeled attachment member 38.

FIG. 2 is a side elevational view of an example attachment mounting device 29

- prior to being coupled to implement 36. As discussed above in FIG. 1, attachment

mounting device 29 allows for the quick connection of implements or attachments to Iift
arm assembly 22. The example attachment mounting device 29 includes a lip 40
configured to fit under a flange 42 on implement 36. Implement 36 includes a lower
support flange 44. Lower support flange 44 includes a pair of apertures that will align
with a pair of apertures on a lower flange 46 of implement 36 (apertures are not shown
in FIG. 2). A sliding wedge 48 is mounted in a suitable guide plate (or plates) 50 that
forms part of a lever and wedge housing 52 on attachment mounting device 29. Wedges
48 will move up or down in a vertical direction to extend into or retract from desired
apertures in attachment mounting device 29 and implement 36. |

FIG. 3 is a front elevational view of the example attachment mounting device 29
having.a power actuator 54. Attachment mounting device 29 is configured for coupling
to a loader arm at cross beams 55 and configured for mounting an immplement or
attachment, such as implement 36 of FIGS. 1 and 2. In FIG. 3, attachment mounting
device 29 is coupled to an 1mplement.

Attachment mounting device 29 is configured to latch or lock implement 36 to a
work vehicle with sliding wedges 48. Attachment mounting device 29 includes left and
right wedges 48 that are slidable in suitable guides for vertical movement between
latched and unlatched positions. Each wedge 48 is moved by a link 58 connected to an
upper end of the respective wedge 48 at 59. Each link 58 is connected to a bell crank.
One of the links 58 is connected to a right bell crank 60 with a pivot pin 62 and the
other of the links 58 is connected to a left bell crank 61 with a pivot pin 63. Right bell
crank 60 is integrally formed with lever 66 and left bell crank 61 is integrally formed
with lever 68. Levers 66 and 68 allow attachment mounting device 29 to mount to an
implement manually or hydraulically.

Pivot pins 62 and 63 are also used for mounting the opposite ends of a power

actuator 54 that actuates wedges 48. Power actuator 54 can be a hydraulic type actuator.
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As illustrated in FIG. 3, actuator 54 is a double acting hydraulic actuator that includes a
base end 64 that is coupled to lever 66 via pivot pin 62 and a rod end 67 coupled to
lever 68 via pivot pin 63. In such an embodiment, base end 64 retracts both wedges 438
when both levers 66 and 68 are released such that attachment mounting device 29 1s
unlocked or unlatched from an implement. Rod end 67 extends both wedges 48 when
levers 66 and 68 are latched such that attachment mounting device 29 is locked or
latched to an implement. Although not illustrated i FIG. 3, those skilled in the art
should recognize that attachment mounting device 29 can also include more than one
actuator. If a pair of hydraulic actuators are utilized, then one of the hydraulic actuators
can be configured to release and latch one of the wedges 48 and the other of the
hydraulic actuators can be configured to release and latch the other of the wedges 48.
The features of FIGS. 2 and 3 describe one type of configuration for mounting
attachment mounting device 29 to :implement 36. Other configurations for coupling
attachment mounting device 29 and implement 36 are possible.

FIG. 4 is a simplified schematic diagram of a control circuit 400 for use 1
engaging an implement, such as implement 36 illustrated in FIGS. 1 and 2, and an
attachment mounting device, such as attachment mounting device 29 1illustrated in
FIGS. 1, 2 and 3 in accordance with a disclosed embodiment. Control circuit 400
includes a double acting hydraulic actuator 402 configured to actuate attachment
mounting device 29 into a closed position and into an openéd position. Hydraulic
actuator 402 includes a base end 406 and a rod end 404. In accordance with the
embodiment illustrated in FIG. 4, the application of hydraulic pressure on the base end
406 of hydraulic actuator 402 extends wedges 48 (FIGS. 2 and 3) from their
corresponding apertures in an implement. Therefore, both levers 66 and 68 (FIG. 3) are
latched into a closed position by forcing the rod of the hydraulic actuator to extend from
the cylinder. In accordance with the embodiment illustrated in FIG. 4, the application of
hydraulic pressure on the rod end 404 of hydraulic actuator 402 retracts wedges 48 from
their corresponding apertures in the implement. Therefore, both levers 66 and 68 are
released into an open position by forcing the rod of the hydraulic actuator to retract into
a cylinder. Those skilled in the art should recognize that other cylinder plumbing
configurations for actuator 402 are possible. For example, a different plumbing
configuration could apply hydraulic pressure on base end 406 to cause the attachment

mounting device to be configured into an open position and apply hydraulic pressure on
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rod end 404 to cause the attachment mounting device to be configured into closed
position.

FIG. 5 1s a simplified schematic diagram of a control circuit 500 for use in
engaging an implement, such as implement 36 1illustrated in FIGS. 1 and 2 and an
attachment mounting device, such as attachment mounting device 29 illustrated in
FIGS. 1, 2 and 3, in accordance with a disclosed embodiment. Control circuit 500
includes a pair of double acting hydraulic actuators 502 and 503 configured to actuate
attachment mounting device 29 into a closed position and into an opened position.
Double acting hydraulic actuators 502 and 503 include base ends 504 and 505 and rod
ends 506 and 507, respectively. Each hydraulic actuator is configured to actuate one of
the wedges and therefore one of the corresponding levers, compared to a single
hydraulic actuator actuating both of the wedges and therefore both of the corresponding
levers as 1llustrated 'in FIG. 4. In accordance with the embodiment 1llustrated in FIG. 5,
the application of hydraulic pressure on base ends 504 and 505 of hydraulic actuators
502 and 503 retracts wedges 48 (FIGS. 2 and 3) from their corresponding apertures in
an implement. Therefore, both levers 66 and 68 (FIG. 3) are released into an open
position by forcing the rods of the hydraulic actuators to retract into each cylinder. In
accordance with the embodiment illustrated in FIG. 5, the application of hydraulic
pressure on rod ends 506 and 507 of hydraulic actuators 502 and 503 extend wedges 48
into their corresponding apertures in the implement. Therefore, levers 66 and 68 are
latched into a closed position by forcing the rods of the hydraulic actuators to extend
from the cylinders. Those skilled in the art should recognize that other cylinder
plumbing configurations for actnators 502 and 503 are possible. For example, a
different plumbing configuration could apply hydraulic pressure on base ends 504 and
505 to cause the attachment mounting device to be configured into a closed position and
apply hydraulic pressure on rod ends 506 and 507 to cause the attachment mounting
device to be configured into an open position.

In general, control circuits for attachment mounting devices, similar to the ones
illustrated i FIGS. 4 and 5, include an auto-close feature that 1s enabled regardless of
the previous action that was taken. The auto-close features automatically actuate
attachment mounting device 29 into a closed position regardless if the last commanded
action was to close or to open the attachment mounting device. Control circuits 400 and

500 include auto-close features 428 and 528. For example, auto-close feature 428 1s
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configured to automatically revert the attachment mounting device into a closed
position after hydraulic pressure is applied on rod end 404 and configured to
automatically keep the attachment mounting device in a closed position after hydraulic
pressure is applied on the base end. In another example, auto-close feature 528 1s
configured to automatically revert the attachment mounting device into a closed
position after hydraulic pressure is applied on base ends 504 and 505 and configured to
automatically keep the attachment mounting device in a closed position after hydraulic
pressure is applied on the rod ends 506 and 507.

Those skilied in the art should recognize that other actuator plumbing
configurations for actuators 402, 502 and 503 afe possible. In FIG. 4, the base side of
actuator 402 is illustrated as being connected to auto-close feature indicating that the
cylinder will be extended in an auto-close mode. In FIG. 5, the rod sides of actuators
502 and 503 are illustrated as being connected to an auto-close circuit indicating that
the cylinder will be retracted in an auto-close mode. In other configurations, an auto-
close circuit can be connected to a rod side of actuator 402 and connected to base sides
of actuators 502 and 503. Control circuits 400 and 500 of the present invention are also
configured to deactivate the auto-close feature. For example, if the last action taken was
to open attachment mounting device 29, then the auto-close feature is deactivated such
that the attachment mounting device will not automatically close after opening. The
following description discusses detailed features of control circuits 400 and 500 as they
relate to the disclosed embodiments.

Referring to FIG. 4, control circuit 400 includes a control valve 408 that 1s
electrically actuated by electrical coils 410 and 411. Those skilled in the art will
recognize that other actuation methods are possible. Control valve 408 has three
positions (413, 415 and 417) and five ports. Two of the five ports include a pressure
port (illustrated in the three positions at 412) and a tank port (illustrated in the three
positions at 414). In a non-energized position 417 or neutral state, control valve 408
blocks pressure port 412 and allows hydraulic fluid from load sense relief valve 416 and
hydraulic fluid from rod end 404 of hydraulic actuator 402 to drain through tank port
414 through drain passage 418 to a hydraulic tank (not illustrated in FIG. 4). Load sense
relief valve 416 limits load sense pressure.

When electrical coil 410 becomes energized, a first energized position 413 of

control valve 408 results. First energized position 413 allows hydraulic flow from pump
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420 (or other source of pressurized flow), to be connected to hydraulic passage 422 and
pilot signal passage 426. Pressure in pilot signal passage 426 is directed to dump valve
424 which builds sufficient pressure across control valve 408, into hydraulic passage
422, and to base end 406 of hydraulic actuator 402. Such a process configures
attachment mounting device 29 (FIGS. 2 and 3) to be actuated into a closed position. In
first energized position 413, hydraulic fluid from rod end 404 1s allowed to drain
through tank port 414 and through drain passage 418 to the hydraulic tank. An operator,
such as an operator sitting in operator cab 16 of FIG. 1, has the option of specifying the
flow direction required to actuate hydraulic actuator 402 nto a closed position. After
attachment mounting device 29 is actuated into a closed position, electrical coil 410 1S
de-energized (by the operator) and control valve 408 reverts back to its neutral state.

When electrical coil 411 becomes energized, a second energized position 415 of
control valve 408 results. Second energized position 415 allows hydraulic fluid,
pressurized by pump 420, to be applied to rod end 404 of hydraulic actuator 402 and
through hydraulic passage 436, thereby configuring attachment mounting device 29 to
be actuated into an open position. In other embodiments, however, hydraulic passage
436 can couple to a base end of the actuator. In second energized position 415,
hydraulic fluid from rod end 406 is allowed to drain through tank port 414 and through
drain passage 418 to the hydraulic tank. After attachment mounting device 29 1s
actuated into an open position, electrical coil 411 is de-energized (by the operator) and
control valve 408 reverts back to its neutral state.

Auto-close feature 428 includes a sequence valve 430, a hydraulic passage 432
and a port passage 429. Port passage 429 includes a first end 437 that couples to
passage 421. Hydraulic passage 432 connects sequence valve 430 to end 435 that
couples to hydraulic passage 422. However, in other embodiments hydraulic passage
422 can couple to a passage connected to a rod end of the actuator.

Sequence valve 430 has two positions (first position 433 and second position
431). Sequence valve 430 is actuated by two pilot signal passages (444 and 446). Pilot
signal passage 444 connects passage 432 to the first end of sequence valve 430 and acts
to move sequence valve 430 into first position 433. Pilot signal 446 connects passage
436 to the second end of sequence valve 430 and acts to move sequence valve 430 mto

second position 431.
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When sequence valve 430 1s in first position 433, the auto-close feature 428 1s
activated. When sequence. valve 430 1s 1n second position 431, the auto-close feature
428 is de-activated. In second position 431, sequence valve 430 prevenis flow in
passage 429 from passage 432, thus disabling the auto-close feature 428.

In addition, sequence valve 430 of auto-close feature 428 also includes a detent
4338. Detent 438 acts to hold sequence valve 430 into first position 433 or second
position 431. When detent 438 1s in a first detent position, sequence valve 430 is held in
its first position 433 and auto-close feature 428 is activated, which connects passage
429 to passage 432 and can provide flow to hydraulic actuator 402 to configure
attachment mounting device 29 into a closed position. When detent 438 1s 1n a second
detent position sequence valve 430 is held in its second position 431 and auto-close
feature 428 is de-activated, thus preventing pressurized fluid from automatically
actuating hydraulic actuator 402 into a closed position.

Hydraulic circuit 400 includes other features such as pressure compensation
flow controls 440 and 441 and non-return valve 442. Flow controls 440 and 441 provide
some control as to the amount of pressure supplied to hydraulic actuator 402, while
non-return valve 442 prevents fluid from draining towards passage 421.

Referring to FIG. 5, control circuit 500 includes a control valve 508 similar to
control valve 408 of hydraulic circuit 400. Those skilled in the art will recognize that
other actuation methods are possible. Like control valve 408, control valve 508 icludes
three positions (513, 515 and 517) and five ports (two of which include a pressure port
illustrated in the three different positions at 512 and a tank port illustrated in the three
different positions at 514). Control valve 508 includes a non-energized position 517 or
neutral state that blocks pressure port 512 and allows hydraulic fluid from load sense
relief valve 516 and hydraulic fluid from base ends 504 and 505 of hydraulic actuators
502 and 503 to drain through tank port 514 through drain passage 518 to a hydraulic
tank (not illustrated 1 FIG. 5).

‘When electrical coil 510 becomes energized, a first energized position 513 of
control valve 508 results. First energized position 513 allows hydraulic tlow from pump
520 (or other source of pressurized flow), to be connected to hydraulic passage 522 and
pilot signal passage 526. Pressure in pilot signal passage 526 1s directed to dump valve
524 which builds sufficient pressure across control valve 508 into passage 522 to rod

ends 506 and 507 of hydraulic actuators 502 and 503, thereby configuring attachment
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mounting device 29 (FIGS. 2 and 3) to be actuated into a closed position. In first
energized position 513, hydraulic fluid from base ends 504 and 505 is allowed to drain
through tank port 514 and through dramn passage 518 to the hydraulic tank. An operator,
such as an operator sitting in operator cab 16 of FIG. 1, has the option of specifying the
flow direction required to-actuate hydraulic actuators 502 and 503 into closed positions.
After attachment mounting device 29 is actuated 1nto a closed position, electrical coil
410 is de-energized (by the operator) and control valve 508 reverts back to its neutral
state.

When electrical coil 511 becomes energized, a second energized position 515 of
control valve 508 results. Second energized position 515 allows hydraulic fluid,

pressurized by pump 520, to be applied to base ends 504 and 505 of hydraulic actuators

"~ 502 and 503 through base end hydraulic passage 536, thereby configuring attachment

mounting device 29 to be actuated into an open position. In other embodiments,
however, hydraulic passage 536 can couple to a rod end of an actuator. In second
energized position 515, hydraulic fluid from rod ends 505 and 507 are allowed to drain
through tank port 514 and through drain passage 518 to the hydraulic tank. After
attachment mounting device 29 is actuated into an open position, electrical coil 511 is
de-energized (by the operator) and control valve 508 reverts back to its neutral state.

Auto-close feature 528 includes a sequence valve 530, a hydraulic passage 532
and a port passage 529. Port passage includes a first end 537 that couples to passage
521. Hydraulic passage 532 connects sequence valve 530 to end 535 that couples to
hydraulic passage 522. In other embodiments, however, passage 532 can couple to a
base end of an actuator.

§equence valve 530 has two positions (first position 533 and second position
531). Sequence valve 530 is actuated by two pilot signal passages (544 and 546). Pilot
signal passage 544 connects passage 532 to the first end of sequence valve 530 and acts
to move sequence valve 530 into first position 533. Pilot signa1°546 connects passage
536 to the second end of sequence valve 530 and acts to move sequence valve 530 mto
second position 531.

When sequence valve 530 is in first position 533, the auto-close feature 528 1s
activated. When sequence valve is in second position 531, the auto-close feature 528 1s
de-activated. In second position 531, sequence valve 530 prevent flow in passage 529

from passage 532, thus disabling auto-close feature 528.
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In addition, sequence valve 530 of auto-close feature 528 includes a detent 538.
Detent 538 acts to hold sequence valve 530 into first position 533 or second position
531. When detent 538 1s 1n a first detent position, sequence valve 530 is held in its first
position 533 and auto-close feature 528 is activated, which connects passage 532 to
passage 529 and can provide flow to hydraulic actuators 502 and 503 to configure
attachment mounting device 29 into a closed position. When detent 538 is in a second
detent position, sequence valve 530 is held in its second position 531 and the auto-close
feature 528 1s activated, thus preventing pressurized fluid to automatically actuate
hydraulic actuators 502 and 503 1nto a closed position.

Hydraulic circuit 500 includes other features such as pressure compensation
tlow controls 540 and 541 and non-return valve 542. Flow controls 540 and 541 provide
some control as to the amount of pressure supplied to hydraulic actuators 502 and 503,
while non-return valve 542 prevents fluid from draining towards passage 521.

Although the subject matter has been described in language specific to structural
teatures and/or methodological acts, it 1s to be understood that the subject matter defined in
the appended claims 1s not necessarily limited to the specific features or acts described

above. Rather, the specific features and acts described above are disclosed as example

torms of implementing the claims.
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WHAT IS CLAIMED IS:
1. A control circuit for an attachment mounting device, the attachment mounting

device having a closed position for securing an implement to the attachment mounting
device and an opened position for releasing the implement from the attachment mounting
device, the control circuit comprising;

at least one hydraulic actuator configured to actuate the attachment mounting device
into the closed position and into the opened position;

a control valve having at least a first energized position and a second energized
position, wherein the first energized position applies pressurized fluid to the
at least one hydraulic actuator to actuate the attachmer;t mounting device
mto the closed position and wherein the second energized position applies
pressurized fluid to the at least one hydraulic actuator to actuate the
attachment mounting device into the opened position; and

an auto-close feature configured to be activated after the control valve is in the first
energized position and configured to be deactivated after the control valve is
in the second energized position, the activated auto-close feature applies
pressurized fluid to at least one hydraulic actuator to keep or revert the
attachment mounting device into the closed position.

2. The control circuit of claim 1, wherein the auto-close feature comprises a sequence
valve, the sequence valve having a first position when the auto-close feature is activated and a
second position when the auto-close feature 1s de-activated.

3. The control circuit of claim 2, wherein the sequence valve comprises a detent, the
detent 1s configured to hold the sequence valve in one of the first and the second positions.

4. The control circuit of claim 2, wherein the sequence valve comprises a first pilot line
and a second pilot hine that actuate the sequence valve based on the last commanded
movement of the operator.

3. The control circuit of claim 4, wherein the first pilot line is connected to a hydraulic
passage coupleable to the at least one hydraulic actuator and configured to move the sequence
valve mto the first position.

6. The control circuit of clamm 4, wherein the second pilot line is connected to a hydraulic

passage coupleable to the at least one hydraulic actuator and configured to move the sequence

valve mto the second position.
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7. The control circuit of claim 1, further comprising a load sense relief valve
configured to limit load sense pressure.

8. The control circuit of claim 1, wherein the activated auto-close feature applies fluid
flow to the at least one hydraulic actuator to keep the attachment mounting device in the
closed position.

9. The control circuit of claim 1,' wherein the at least one hydraulic actuator 1s
configured to actuate a pair of wedges into an extendable position for the attachment
mounting device to be in the closed position and configured to actuate the pair of wedges
into a retractable position for the attachment mounting device to be in the opened position.
10.  The control circuit of claim 1, wherein the actuation device comprises a pair of
hydraulic actuators.

11.  The control circuit of claim 10, wherein each hydraulic actuator 1s configured to
actuate one of a pair of wedges into an extendable position for the attachment mounting
device to be in the closed position and configured to actuate one of the pair of wedges mto a
retractable position for the attachment mounting device to be in the opened position.

12.  An attachment mounting device for attaching an mmplement to a loader arm, the
attachment mounting device having a closed position for securing the tmplement and an
opened position for releasing the implement, the attachment mounting device comprising:

a pair of wedges configured in an extendable position when the implement 1s
attached to the attachment mounting device and configured 1 a retractable
position when the implement is detached from the attachment mounting
device;

at least one hydraulic actuator configured to actuate the pair of wedges from the
extendable position to the retractable position; and

an auto-close feature configured to keep the pair of wedges extended when activated
and configured to keep the pair of wedges retracted when deactivated.

13. The attachment mounting device of claim 12, wherein the auto-close feature
comprises a sequence valve, the sequence valve having an first position when the auto-close
feature 1s activated and having a second position when the auto-close feature is deactivated.
14.  The attachment mounting device of claim 13, wherein the sequence valve comprises

a detent, the detent configured to hold the sequence valve in one of the first and second

positions.
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15.  The attachment mounting device of claim 13, wherein the sequence valve comprises a
first pilot line and a second pilot line that actuate the sequence valve based on the last
commanded movement of the operator.

16. The attachment mounting device of claim 15, wherein the first pilot line is
connected to a hydraulic passage coupleable to the at least one hydraulic actuator and
configured to move the sequence valve into the first position.

17.  The attachment mounting device of claim 16, wherein the hydraulic passage 1is
coupleable to one of a base end and a rod end of the at least one actuator.

18.  The attachment mounting device of claim 15, wherein the second pilot line 1s
connected to a hydraulic passage coupleable to the at least one hydraulic actuator and
configured to move the sequence valve into the second position.

19.  The attachment mounting device of claim 18, wherein the hydraulic passage is
coupleable to one of a base end and a rod end of the at least one actuator.

20.  The attachment mounting device of claim 12 and further comprising a control valve
having at least a first energized position and a second energized position, wherein the first
energized position applies pressurized fluid to the at least one hydraulic actuator to attach
the implement to the attachment mounting device and wherein the second energized
position applies pressurized fluid to the at least one hydraulic actuator to detach the

implement from the attachment mounting device.
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