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Improvements relating to Couplers
FIELD OF THE INVENTION

This invention relates to couplers, and in pal'ticu1ar, but not exclusiyely to couplers for
coupling implements to vehicles such as excavators, diggers and earth moving” vehicles,

and to methods of using the couplers.
BACKGROUND

Couplers, or hitches as they are sometimes called, are often used to connect implements to

the arms of excavators, earth moving machines, diggers, back hoes, etc. The couplers are

- sometimes also referred to as “pin grabber” couplers as they grab the two connecting pins

that are attached to many implements for the purpose of connecting the implement to an

arm.

- The coﬁplers allow implements to be changed quickly and efficiently by being able to

release the connecting pins of one implement, and to grab the connecting pins of another,

“using a remotely controlled hydraulic actuator on the coupler.

. The ability to quickly change irhplements however, has lead to an increasing number of

accidents involving implemer'lts coming loose, or falling from excavators. etc. Most |
couplers today will have a safety locking feature that will hold one of the pins of an

implement if the coupler falls or if the other p1n comes free for some reason.

However, it is apparent that a single safety lock feature is not sufﬁcient. Accidents are
still occurring as a result of the use of these quick change couplers. What is required is a
secondary safety locking feature, and sometimes also a tertiary safety locking feature, to

provide an improved level of safety, even if there is a failure of the first safety lock.

However, this requirement has proven to be difficult to achieve. .Couplers will often have
a fixed jaw, and a movable jaw. While it may be relatively straight forward to provide a
locking system for a fixed jaw, the prov151on ofa lockmg feature that is assoc1ated with

the movable jaw is more challenging.

In addition, safety locks need to be relatively simple, to ensure high levels of reliability of

the locks. Couplers are often used in harsh environments, and often become covered in
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dirt or grit, and must be robust to continue to function in such conditions. Safety locks

must therefore be as simple as possible, and be robust in the opération, to ensure

reliability and safe operation.

Size and weight are also a factor with couplers. Couplers that are excessively heavy, or
which are bulky and have too great a distance between their connection to the arm, and
their connection to the implement, can significantly limit the performance of a machine
such as an exéavator. The greater this distance is, the greater is the reduction in the

maximum “break-out” force of the machine, caused by the coupler.
OBJECT

It is therefore an object of the present invention to provide a coupler which will at least go
some way towards overcoming one or more of the above mentioned problems, or at least

provide the public with a useful choice.
éTATEMENTS OF THE INVENTION

Accordingly, in a first aspect, the invention may broadly be said to consist in a coupler
assembly for coupling implements having a first connecting pin and a second connecting .

pin, to a vehicle, the coupler having;

a body component that is connectable to the vehicle, and which includes a forward

recess for receiving the first connecting pin, -

a movable component which is sﬁpported by the body component and is movable
through a range of travel relative to the body component, and which includes, or

forms a part of, an aft recess for receiving the second connecting pin, and,

an actuator for selectively moving the movable component relative to the body

component,

and wherein the movable component includes a rear locking member which is movable
between an extended position in which the rear locking member can prevent the second
connecting pin from exiting the aft recess and a retracted position in which the rear

locking member can allow the. second connecting pin to exit the aft recess.
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Preferably the rear locking member is biased toward the extended position by a biasing

means, for example a spring.

Preferably the rear locking member is configured such-that when the second .pin is
situated within the aft recess, the second pin can only push the rear locking member in a

direction that is away from its retracted position.
Preferably the movable component is slidable relative to the body component.

Preferably the body component includes guides which can guide the movement of the

movable component.

Preferably the connection between the actuator and the movable component is a second
slidable connection, comprising a second slidable member which is able to slide between

a forward limit and an aft limit of a second guide member.

Preferably the second slidable member is a pin and the ’sechd guide member is an

elongate slot in the movable component.

Preferably the second slidable member is connected to the actuator, and the slot is a

feature of the movable component.
Preferably the rear locking member is linked to the actuator via at least one link member.

Preferably the, or each, link member is/are inotally connected at or adj acent an upper end

of the, or each, link member to the actuator.

‘Preferably the, or each, link member is pivotally connected at or adjacent a Iower end of

the, or each, link member to the rear locking member.

Preferably the distance between the pivotal connection of the rear lockiri'g member to the,
or each, link member and the pivotal connection of the, or each, link member to the

actuator, is a variable distance.

Preferably the rear locking member is connected to the, or each, link member via a third

slidable connection.
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Preferably movement of the second slidable connection from the aft limit toward the

forward limit causes the link member to pull the rear locking member from its extended

position and toward its retracted position.

Preferably the rear locking mérhber can be pushed toward its retracted positioned by the

second connecting pin as it enters the aft recess.

. Optionally the, or each, link member rotates about its pivotal connection to the actuator

and to move the rear locking member from its extended position toward its retracted
position, due to contact with a between the, or each, link member and a surface on the

“movable component.

Preferably the coupler further includes a forward locking member which is movable
‘between an extended position in which the forward locking member can prevent the first
connecting pin from exiting the forward recess and a retracted position in which the -

forward locking member can allow the first connecting pin to exit the forward recess.

Preferably the forward locking member is caused to move between the extended position

and the retracted position by contact with, and movement of, the movable component.

Preferably the forward locking member is biased toward the extended position by a

biasing means, for example a spring.
Preferably the forward and the aft recesses each open to opposite directions.

Optionally the coupler assembly further includes a second actuator which is configured to
selectively move the rear locking member between the extended position and the retracted

position.
Preferably the second actuator is supported on the movable component.
Preferably the coupler assembly is connectable to a movable arm of the vehicle.

In a second aspect, the invention may broadly be said to consist in a coupler assembly for

~coupling implements having a first connecting pin and a second cohnecting pin, to a

~ vehicle, the coupler having;
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a body. component that is connectable to the vehicle, and which includes a forward

recess for receiving the first connecting pin,

a movable component which is supported by the body component and is movable
through a range of travel relative to the body component, and which includes, or

forms a part of, an aft recess for receiving the second connecting pin, and,

a first actuator for selectively moving the movable component relative to the body

component,

and the movable component includes a rear locking member which is movable bet\Neen
an extended position in which the rear locking member can prevent the second connecting
pin from exiting the aft recess and a retracted position in which the rear locking member
can allow the second connecting pin to exit the aft recess,. and wherein the coupler
assembly further includes a second actuator which is configured to selectively move the

rear locking member between the extended position and the retracted position.
Preferably the second actuator is supported on the movable component.

Preferably the rear locking member is biased toward the extended position by a biasing

means, for example a spring.

| Preferably the movable component is slidable relative to the body eomponent.

Preferably the body component includes guides which can guide the movement of the

- movable component.

Preferably the rear locking member is pivotally connected to the movable component.

Preferably the rear locking member can be pushed toward its retracted positioned by the

second connecting pin as it enters the aft recess.

Preferably the rear locking member is configured such that when the second pin is

 situated within the aft recess, the second pin can only push the rear locking member in a

direction that is away from its retracted position. -

Preferably the coupler further includes a forward locking member which is movable

between an extended posmon in which the forward locking member can prevent the ﬁrst



10

15.

20

25

WO 2011/071394 _ PCT/NZ2010/000247
-6-

connecting pin from exiting the forward recess and a retracted position in which the

forward locking member can allow the first connecting pin to exit the forward recess.

Preferably the forward locking member is caused to move between the extended position

and the retracted position by a third actuator.

Optionally both the rear locking member and the forward locking member are caused to
move between their _respectivé extended posiﬁons and retracted positions by the second

actuator.

Optionally the forward locking member is caused to move between the extended position

and the retracted position by contact with, and movement of, the movable component.

Preferably the forward locking member is biased toward the extended position by a -

biasing means, for example a spring.
Preferably the forward and the aft recesses each open to opposite directions.
Preferably the coupler assembly is connectable to a movable arm of the vehicle.

Ina fhi_rd aspect, the invention may broadly be said to consist in a vehicle, for example an
excavator, earth moving machine, digger, or backhoe, incorporating at least one coupler

assembly substantially as specified herein.

In >a fourth aspect, the invention may broadly be said to consist in a method of coupling an
implement to a vehicle using a coupler, wherein the coupler has a body component which
includes a forward recess for retaining a first connecting pin of an implement, and a
movable component which includes, or forms a;part of,-an aft recess for retaining a

second connecting pin of the implement, the method including the steps of;
e engaging the first connecting pin of the implement into the forward recess,

- ® manipulating the coupler to allow the second connecting pin of the implement to

be engaged in the aft receés,

¢ moving the movable component partly toward the aft end of its travel and thereby
causing the second connecting pin to push a rear locking member from its

extended position toward a retracted position, and
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. & continuing to move the movable component toward the aft end of its travel until
the second connecting pin is ‘engag.ed within the aft recess, and until the rear
locking meniber is allowed to move back to its extended position in which it locks

the second connecting pin within the aft recess.. -

Preferably the method includes the step of moving the movable cémponent of the coupler
to an aft end of its travel to retract a forward locking member associated with the forward

recess, prior to engaging the first connecting pin of the implement in the forward recess.

Preferably the method includes the step of moving the movable component toward a
forward end of its travel, thereby deplbying the forward locking member- to its extended
position in which it locks the first connecting pin within the forward recess, after

engaging the first connecting pin in the forward recess.

In a fifth aspect, the invention may broadly be said to consist in a method of uncoupling
an implement from a vehicle using a coupler, wherein the coupler has a body component
which includes a forward recess for retaining a ﬁrét connecting pin of an implement, and a
movable component which includes, or forms a part of, an aft recess for retaining a

second connecting pin of the implement, the method including the steps of;

e retracting a rear locking member from the aft recess to allow the second

connecting pin of the implement to be released from the aft recess,

e moving the movable component toward a forward end of its travel to disengage

the second connecting pin from the aft recess.
‘Preferably a first actuator of the coupler is used to retract the rear locking member.

Preferably the first actuator of the coupler is used to both retract the rear locking member

and to move the movable component.

Preferably the method of uncoupling the implement from a vehicle also includes the step
of manipulating the coupler to allow the movable component to be moved toward the aft
end of its travel without re-engaging the second connecting piri into the aft recess, after

disengaging the second connecting pin from the aft recess.
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Preferably the method of uncoupling the implement from a vehicle also includes the step
of moving the movable component toward the aft eﬁ& of its travel énd-therebyr;:ausihg a
forward locking member to be moved from an extended position to a retracted position, fo
allow the first connecting pin of the implement to be released from the forward recess,

after disengaging the second connecting pin from the aft recess.

Preferably the method of uncoupling the implement from a vehicle also includes the step
of manipulating the coupler or the implement to remove the first connecting pin from the -

forward recess, after moving the forward locking member to its retracted position.

Optionally the method of uncoupling the implement also includes a step of using a second
actuator to retract a forward locking member to allow the first connectihg pin to be

released from the forward recess.

In a sixth aspect, the invention may broadly be said to consist in a method of coupling an

- implement to a vehicle using a coupler, wherein the coupler has a body component which

includes a forward recess for retaining a first connecting pin of an implement, and a
movable component which includes, or forms a part of, an aft recess for retammg a’

second connecting pin of the implement, the method including the steps of
* engaging the first connecting pin of the implement into the forward recess,

* manipulating the.coupler to allow the second connecting -pin of the implement to

be engaged in the aft recess,

e moving the movable component partly toward the aft end of its travel and thereby
causing the second connecting pin to push a rear locking member from its

extended position toward a retracted position, and

e continuing to move the movable component toward the aft end of its travel until
the second connecting pin is engaged within the aft recess, and until the rear
locking member is allowed to move back to its extended position in which it locks

the second connecting pin within the aft recess.

Preferably the step of engaging the first connecting pin of the implement into the forward

recess includes moving the body component toward the first connecting pin and thereby
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causing the first connecting pin to push a forward locking member from its extended

- position toward a retracted position and continuing to move the body component toward

the first connecting pin until the first connecting pin is engaged within the forward recess,
and until the forward locking member is allowed to-move back to its extended position in

which it locks the first connecting pin within the forward recess.

Optionally the method includes a step of moving the movable component toward a
forward end of its travel, thereby deploying the forward locking member to its extended
position in which it locks the first connecting pin within the forward recess, after

engaging the first connecting pin in the forward recess.

Optionally the method includes a step of moving the movable component of the coupler to
an aft end of its travel to retract a forward. locking member aSsociated with the forward

recess, prior to engaging the first cbnnecting pin of the implement in the forward recess.

In a seventh aspect, the invention may broadly be said to consist in a method of

* uncoupling an implement from a vehicle using a coupler, wherein the coupler has a body

component which includes a forward recess for retaining a first connecting pin of an
implement, and a movable component which includes, or forms a part of, an aft recess for
retaining a second connecting pin of the implement, and the coupler includes a first v
actuator which is configured to move the movable component relative to the body

component, the method including the steps of;

e using a second actuator to retract a rear locking member from the aft recess to
allow the second cdnnecting pin of the implement to be released from the aft

recess,

e .moving the movable component toward a forward end of its travel to disengage

the second connecting pin from the aft recess.

Preferably the method further includes using a-third actuator to retract a forward locking
member from the forWéir_d recess to allow the first connecting pin of the implement to be

released from the forward recess.

Optionally the method of uncoupling the implement from a vehicle also includes the step

of manipulating the coupler to allow the movable component to be moved toward the aft
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end of its travel without re-engaging the second connecting pin into the aft fecess, after

disehgaging the second connecting pin from the aft recess.

Optionally fhe method of uncoupling the implement from a vehicle also includes the step
of moving the movable component toward the aft end of its travel and thereby causing a
forward locking member to be moved from an extended position to a retracted position, to
allow the first connecting pin of the 1mplement to be released from the forward recess, -

after disengaging the second connecting pin from the aft recess.

Optlonally the method of uncoupling the implement from a vehicle also includes the step
of mampulatmg the coupler or the 1mplement to remove the first connectlng pin from the

forward recess, after moving the forward locking member to its retracted position.

The invention may also broadly be said to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
and any or all combinations of any two or more of the parts, elements or features, and
where speciﬁc integers are méntioned herein which have knowh equivalents, such

equivalents are incorporated herein as if they were individually set forth.
DESCRIPTION

Further aspects of the present invention will become apparent from the following
description which is given by way of example only and with ‘reference to the

accompanying drawings in which:
FIGURE 1 is a lower, right, rear perspective view of a first example of a coupler,

FIGURE 2 is an exploded upper, left, front perspective view of the first example

of a coupler,
FIGURE 3 is a left side elevation view of theb first example of a coupler,
FIGURE 4 is a right side elevation of a slide of the first example of a coupler,

FIGURE 5 is a perspective view of a rear loéking member of the first example of

a coupler,:
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FIGURE 6 is a perspective view of a link member of the first example of a

coupler,

- FIGURE 7 is a cross sectional view showing the first example of a coupler -
configured to receive a forward pin of an implement in a forward jaw

| 5  of the coupler,

FIGURE 8 is a cross sectional view showing the forward pin engaged arid locked
in place, and the first example of a coupler configured to receive a

second connecting pin of an implement in an aft jaw of the coupler,

FIGURE 9 is a cross sectional view showing the rear locking member retracted by

10 " the second connecting pin as it is being engaged by the aft jaw,

FIGURE 10 is a cross sect1ona1 view show1ng the second connectrng pin engaged

in the aft ] jaw and locked in place,

FIGURE 11is a cross sectional view showing the rear locking member being
moved to a retracted position by an actuator of the first example of a

15 | * coupler,

vFIGURE; 12 is a cross sectional view showing the rear 'locking member retracted
to allow the second connectmg pin to be drsengaged from the first

example ofa coupler

FIGURE 13is a cross sectional view showing the second connecting pin

20 disengaged from the aft jaw,.

FIGURE 14 is a cross sectional view showing the coupler configured with the

front lock retracted to allow the forward pin to be disengaged,

FIGURE 15 1s a lower, right, rear perspective view of a second example of a

coupler

25 FIGURE 16 is a left side elevation view of the second example of a coupler
showing bothv‘a forward lock member and a rear lock member in an

extended position,
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FIGURE 17 is a left side elevation view of the second example of a coupler with
both the forward lock member and the rear lock member in a

retracted position,

FI_GURE 18 is a cross sectional view showing both the forward lock member and

‘the rear lock member in the extended position,

FIGURE 19 is a second cross sectional view showiﬁg both the forward lock

- member and the rear lock member in the extended position,

FIGURE 20 is a croﬁslsectional view showing both the forward lock member and

the rear lock member in the retracted position,

FIGURE 21 is a third cross sectional view showing both the forward lock member

and the rear lock member in the extended position,

FIGURE 22 is a -secohd cross sectional view. showing both the forward lock

member and the rear lock member in the retracted position,

FIGURE 23 is a schematic diagram showing a hydraulic circuit suitable for the

second example of'a coupler,

FIGURE 24 is an ekploded upper, left, front perspective view of a third example

of a coupler,

FIGURE 25 is a left side elevation view of the third example of a- coupler
showing the cbupler engaging with a first pin of an implement; an
enlarged view of the forward jaw is shown in an accompanying- -

Detail A, -

FIGURE 26 is a left side elevation view of the third example of a coupler ‘
‘showing the coupler ready to engage with a second pin of the
~ implement; an- enlarged view of the rear jaw is shown in an

accompanying Detail B,

FIGURE 27 is a left side elevation view of the third example of a coupler » -

showing the. coupler engaged with both the first and second pins of

-
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the implement; an enlarged view of the rear jaw is shown in an

accompanying Detail C,

FIGURE 28 is a left side elevation view of the third example of a coupler
showing the initial stage of the coupler being disengaged from the
-implement; an enlarged view of the rear jaw is shown in an

accompanyihg Detail D,

FIGURE 29 is a left side elevation view of the third example of a coupler
showing the coupler disengaged from the second pin of the
implement; an enlarged view of the rear jaw is shown in an

accompanying Detail E,

- FIGURE 30 is a left side elevation view of the third example of a coupler
showing the coupler ready to disengage from the first pin of the
~implement; an enlarged .view of the rear jaw is shown in an

accompanying Detail F,

FIGURE 31 is a schematic diagram Showing a hydraulic circuit suitable for the

third example. of a coupler
FIRST EXAMPLE

With reference to Figures 1 to 7, a first example -of a coupler (15) is described. The

- coupler (15) is connectable to a movable arm of a vehicle, and is of the type used to

couple implements such as buckets to the arms of vehicles, for example to the arms of

excavators, earth moving machines, diggers, backhoes, and the like.

The coupler (15) can be connected to fhe arm of the vehicle using tWo arm connecting
pins (17). The' coupler (15). is configured to hold a first connecting pin (19) of an -
implement iﬁ a forward recess or jaw (21), and a second connecting pin (23) of the
implement in an aft recess or jaw (25). The forward and the aft jaWs (21) and (25) each

open to opposite directions.

In this example, the aft jaw (25) is a part of a movable component which is in the form of

a slide (27). The slide (27) is connected to a body (31) of the coupler (15) by a first
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slidable connection (32). The slide (27) can slide through a range of travel relative to the
“body (31), ina subst-antially fore and aft direction, within guides (29) in the body (31). In
this case, the guides (29) are two opposing 10ng1tud1na1 slots, one on each side of the body
(31). Movement of the slide (27) in a forward direction is movement substantlally toward

the forward end of the body (31), that is toward the end of the body (31) hav1ng the
forward jaw (21).

The-coupler (15) is provided with an ac'tuator‘(33), in this case a hydraulic ram, which can
selectively move the slide (27) throughout its range of travel. The actuator is connected at
its forward end to the body (31) using an actuator connecting pin (34). The actuator (33)
can be remotely controlled allowing the coupler (15) to be operated from within the cab of

a digger for example.

An important aspect of the coupler (15) is the provision of a rear locking member (37) on
the slide (27) which is configured to lock the second connecting pin (23) within the aft
jaw (25). ‘The rear locking member (37) is movable between an extended position in

which the rear locking member can prevent the second connecting pin (23) from exiting

the aft jawb (25) and a retracted position in which the rear locking member (37) can allow

the second connecting pin (23) to exit the aft jaw (25).

The rear locking member (37) is pivotally mounted to a rear end of the slide (27), using a |
first pivot pin (38) which passes through an aft section (39) of the rear locking menibe_r
(37). The rear locking member (37) is biased toward the extended position by a biasing

means which in this case includes a pair of torsion springs (40).

The rear locking member (37) is Situated adjacent to the entrance to the aft jaw (25).
When the rear locking member (37) is in its extended position it stops the second

connecting pin (23) from exiting the aft jaw (25).

The rear locking member (37) is configured such that when the second connecting pin
(23) is situated within the aft' jaw (25)‘, the second éonnecting pin (23) can only push the
rear lbcking member (37) in a direction away from its retracted position. When the
second connecting pin (23) is held within the aft jaw (25), if it moves toward the rear
locking membef (37), it will contact the rear locking member (37) and attempt to rotate

the rear locking member (37) about its pivotal connection to the slide (27), away from the
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retracted position. However, stops (41) located on a rear part of the slide (27) prevent

further movement or rotation of the rear locking member (37) in this direction.

The connection between the actuator (33) and the slide (27) is a second slidable
connection (42). The second slidable connection (42) comprises a second slidable
member (43) which is able to slide between a forward limit (45a) and an aft limit (45b) of
a second guide (45).

In this example, the second slidqble member (43) includes a second pivot pin (47), and the

second guide (45) is a first elongate slot (49) in the slide (27). The second slidable

| me_mber (43), or second pivot pin (47), isvconnected to an eye end ﬁtting"_lo‘n an aft end

(51) of the actuator (33) (refer to figure 2), and the first elongate slot (49) is a feature of
‘the slide (27) (refer to figure 4). -

The rear locking member (37) is linked to the actuator (33) via two link members (53),
and the second pivot pin (47). The link members (53) are pivotally connected at or -
adjacenf an ﬁpper end (55) of eaéh link member (53) to the actuator (33) via the second
pivot pin (47). And the link members (53) are pivdtally connected at or adjacent a lower
end (57) of each link member (53) to the rear locking member (37). The link members
(53) are pivotally connected to a forward end (59) of the rear loéking' member 37 via a

third pivot pin (61) which passes through the rear locking member (37).

The distance between the pivotal cpnnection of fhe' rear locking member (37) to each link
member (53) énd the pivotal connection of each link member (53) to the actuator (33),isa
variable distance. In this example the variable distance is achieved by a cohﬁguratioh in
which the rear locking member (37) is connected to each link member (53) via a third
slidable connection (63). This third slidable connection (63) includes the third pin (61)
‘which is able to slide within a second elongate slot (65) in the lower end (57) of each link
member (53). ' ' ' B

The third pin (61) of the third slidable connection (63) can also prevent rotation of the rear
locking member (37) past its extended position, away from the retracted position, when
the pin (61) is at the lower limit of its travel within the second elongate slots (65) in the

lower end (57) of each link member (53).
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Movement of the second slidable connection (42)-from the aft limit (45b) toward the
forward limit (45a) causes the link members (‘53) to rotate or pull the rear locking member

(37) from its extended position and toward its retracted position. This movement occurs

“when the actuator (33) begins to retract, and the second pivot pin (47) is p‘ulled'frblm the .

~ aft limit (45b) toward the forward limit (45a), and before the actuator (33) begins to move

the slide (27) forward.

It is this retraction of the rear locking member (37), using the actuator (33) that is used

when uncoupling an implement from the coupler (15).

The rear locking member (37) can also be pushed from its extended position and toward
its retracted positioned by the second connecting pin (23) as it enters the aft jaw (25).
This movement of the rear locking member (37) is possible because of the third slidable
connection (63). When this happens, the second cohnecting pin (23) can pusﬁ the rear
locking member (37) toward its retracted ‘positioned, against the force of the torsion
spring (40). It is this retraction of the rear locking member (37), using the second

connecting pin (23) that is used when coupling an implement to the coupler (15).

In this example, the coupler (15) further includes a forward locking ﬁlember (35) which is
pivotally connected to the body (31) using a fourth pivot pin (66).. The forward locking -
rhémber (35) is movable between an extended position in which the forward locking
member (35) can prevent the first connecting pin (19) from exiting the forward jaw (21)
and a retracted position in which the forward locking member (35) can allow the first

connecting pin (19) to exit the forward jaw (21).

The forward locking member (35) is biased toward the extended position by a biasing
rﬁeans, for example a spring. Also, the forward locking member (35) is caused to move
between the extended position and the retracted pbsitién by contact with, and movement
of, the slide (27) as the slide (27) approaches an aft end of its range of travel within the
body (31). | |

A first projection (67) which projects down from the forward end of the slide (27)

contacts a second pfojection (69) on the forward locking member (35), and causes the:

- forward locking member (35) to rotate about its pivotal connection to the body (31), when -

the slide (27) approaches an aft limit of its travel within the guides (29). This rotational
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movement of the forward locking member (35) moves a hook part (71) of the forward

locking member (35) from an extended position to a retracted position.

-

Figures 7 to 14 show a sequence of “snap-shots” of the couplér (15), showing its method
of (')pefation when coupling and uncoupling an implement to, or from, the arm of a

vehicle.

Figure 7 shows the slide (27) fully-aft, and with the first projection (67) of the slide (27)

'in contact with the second projection (67) of the forWé.rd locking member (35).

Movement of the slide (27) to its fully aft position, and the contact between the first

' projection (67) and the second projection (67) causes the forward locking member (35) to

move to its retracted position. When the forward locking member (35) is in its retracted
position, the first connecting pin (19) of an implement (not shown)} can be received into

the forward jaw (21) as shown.

Figure 8 shows the coupler (15) with the slide (27) moved toward a forward end of its
travel. Once the slide (27) is moved away from its aft extent of fravel, the first projection
(67) disengages from the second projection 67 and the forward lockihg member. (35)
returns to its extended position. Mbreover, the forward end of the slide (27) then overlies
the’forward locking member (35) and holds it positively in its extended position. In this
conﬁguratlon the first connecting pin (19) is locked w1th1n the forward jaw (21) and

cannot be released until the slide is returned to its aft extent of travel.

In this configuration it can be seen that the _se_éoﬁd pivot pin (47) has been pulled toward

the distance between the second pivot pin (47) and the first pivot pin (38), causing the rear
locking member (37) and the link member (53) to become more aligned, which has pulled
the rear locking member (37) away from its extended position and toward its retracted

position.

Figure 9 and 10 Show..al sequence that allows the second connecting pin (23) to be
received into, and locked within, the aft jaw (25). In Figure 9, the first connecting pin
(19) is shown captured within the forward jaw (21), and thc slide (27) is shown being
moved in an aft direction (73) to capture the second connecting pin (23) within the aft jaw
(25).
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It can be seen that the second pivot pin (47) has been pushed toward the aft limit (45b) of
its travel within the first elongate siot (49). This allows the aft locking mefnber (37) to-
return to its extended position. However, contact between the second connecting pin (23)
.and‘ an underside (75) of the rear locking member (37) causes the rear locking member
37 fo be pushed away from its extended position and toward its retracted position. The
third slidable connection (63) described above, allows the rear locking member (37) to
move to its retracted position since it allows the third pivot pin (61) to slide up the second

elongate slot (65) in each link member (53).

In Figure 10, the second connecting piri (23).is shown received fully within the aft jaw

(25) and locked in place by the rear locking member (37). As the slide member (27)

" moved further aft to capture the second connecting pin (23), the contact between the

underside (75) of the rear locking member (37) and the second connecﬁng piﬁ (23) was

lost and the rear locking member (37) returned to its extended positioh under the action of

the springs (40).

In this configuration the second connecting pih (.23) cannot exit the aft jaw (25) since
contact between the second connecting pin (23) and the forward end (59) -of the rear
locking member (37) will not cause it to move to its retracted position, but rather tends to

hold the rear locking member (37) in its extended position.

Figures 11 to 13 show a sequehce of operation that allows the second connecting pin (23)

to be released from the aft jaw (25). This sequence is used when uncoupling an

3 implement from the coupler (15).

When the actuator (33) is initially commanded to retract, or to move the slide (27)

. forward, the first thing that happens is that the slide (27) remains stationary and the

second pivot pin (47) is dragged from its aft limit of travel (45b) and towards its forward
limit of travel (45a) within the first elongate slot (49). As the second pivot pin (47) moves
towards its forward limit of travel (45a), the distance between the second pivot pin (47)
and the first pivot pin (38) increaéeé. This causes the rear locking member (37) and the

llink member (53) to become more aligned, and this pulls the rear locking member (37)

away from its extended position and toward its retracted position. The rear locking -

member (37) is shown partly retracted in Figure 11, and fully retracted in Figure 12.
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As the actuator (33) continues to move the second pivot pin (47) forward, and after it has

contacted its forward limit of travel (45a), the actuator (33) will begin to move the slide

(27) forward. Figufe 13 shows the slide (27) moved forward from its position in figures -

11 and 12, .an‘d the aft jaw (25) has been moved away from the second connecting pin

(23), allowing the second connecting pin (23) to be released from the coupler (15).

Figure 14 shows the coupler (15) manipulated away from the second connecting pin (23)
so that the slide (27) can be moved to the aft extent of its travel without re-engaging with
the second connecting pin (23). In this “snap-'shot”_the slide (27) is in fact shown at the
aft extent of its travel. Since the‘ slide (27) is at its fully aft position, contact between the
first projection (67) and the second projection (67) has caused the forward locking
member (35) to be rofated to its retracted position. And since the forward locking
member (35) is in its retracted position, the first connecting pin (19) can be relcaised from

the forward jaw (21).

It is envisaged that the coupler (15), or a variation of it, can be included as a part of a

vehicle, for example, as part of an excavator, earth moving machine, digger, or backhoe.
METHOD OF OPERATION OF THE FIRST EXAMPLE

The method of coupling an implement to a vehicle, when using the coupler (15), includes

the steps of;
e engaging the first connecting pin (19) of the implement into the forward jaw (21), '

. manipulating the coupler (15) to allow the second connecting pin (23) of the

implement to be engaged in the aft jaw (25),

e moving the movable corhponent, or slide (27), partly toward the aft end of its
travel and thereby causing the second connecting pin (23) to push the rear locking

- member (37) from its extended position toward a retracted position, and

. continuing to move the movable compcnent 27 towaid_the aft end of its travel
until the second connecting pin (23) is engaged within the aft jaw (25), and until
the rear locking member (37) is allowed to move back to its extended position in

which it locks the second connecting pin (23) within the aft jaw (25).
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The method can also include the step of moving the movable component (27) of the
coupler (15) to an aft end of its travel to retract the forward locking member (35), prior to

engaging the ﬁrst. connecting pin (19) of the implement in the forward jaw (21).

The method can also include the step of moving the movable component (27) toward a
forward end of its travel, thereby deploying the forward locking member (35) to its
extended position in which it locks the first connecting pin (19) within the forward jaw

(21), after engaging the first connecting pin 19 in the forward jaw (21).

- The method of uncoupling an implement from a vehicle, when using the coupler (15),

includes the steps of;

e retracting the rear locking member (37) from the aft jaw (25) located on the
movable component (27) of the co‘hpler (15), to allow the second connecting pin

(23) of the implement to be released from the aft jaw (25),

e moving the movable component (27) toward a forward end of its travel to

disengage the second connecting pin (23) from the aft jaw (25).

An actuator (33) of the coupler (15) is used to retract the rear locking member (37). The
actuator (33) is used to both retract the rear locking member (37) and to move the

movable component, or slide (27).

The method of uncoupling the implement can also include the step 6f manipulating the
coupler (15) to allow the movable component (27) to be moved toward the aft end of its
travel without re-engaging the second connecting pin (23) into the aft jaw (25), after

disengaging the second connecting pin (23) from the aft jaw (25). .

A method of uncoupling the implement can also include the step of nioving the movable
coniponent (27) toward the aft end of its travel and thereby causing a forward locking
member (35) to be moved from an extended position to a retracted position, to allow the

first ¢onnecting pin (19) of the implement to be released from the forward jaw (21), after

- disengaging the seéor_ld connecting pin (23) from the aft jaw (25).
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The method of uncoupling the implement can also include the step of manipulating the

coupler (15) or the implement to remove the first connecting pin (19) from the forward

jaw (21), after moving the forward locking member (35) to its retracted position. '
VARIATIONS OF THE FIRST EXAMPLE

To those skilled in the art to which the invention relafes, many changes in construction
and widely differing embodiments ‘and é.pplications of the invention will suggest
themselves without departing from the scope of the invention as defined in the appended
claims. The disclosurés and the description herein are purely illustrative and are not

intended to be in any sense limiting.

In the first example described above, the coupler (15) includes a movable component in
the form of a slide 27). In an alternative configuration the movable component could
have an alternative form of movement, for example a movable component that can move

through a range of travel about a pivot.

‘In the example described above, the forward locking member (35) is a separate

component that is pivotally connected to the body (31), and which is moved and held by

-the movable component, or slide (27). However, in an alternative configuration, the

forward locking member (35) could be an extension 6f the movable component, or slide

'(27). In such a case, the forward locking member (35) can be configured to restrict access

. of the first connecting pin (19) into or out of the forward jaw (21) by blocking the

entrance to the forward jaw (21) when in some parts of its range of travel. For example,
when the slide (27) is moved to the aft end of its range of travel the forward locking
member (35) could be withdrawn from the entrance way to the first jaw (21), and when
the slide (27) is moved away from the aft end of its range of travel it blocks the entrance

to the forward jaw (21).

In the example described above, the actuator (33) is described as hydraulic ram, however,

in an alternative conﬁguration the actuator (33) could be an electrical or a pneumatic

actuator.

In the example described above, the codpler (15) includes two link members (53).
However, in an alternative configuration, the coupler could include a single link member

(53), or more than two.
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In an alternative configuration, the coupler (15) could further include a second actuator
which is chﬁgured to vselec-tively move the rear locking member (39) between the
extended position and the retracted position. In such a configuration, the second slidable -
connection (42) would not be required, and a conventional pinned connection between the

-slide (27) and the actuator (33) could be used. The second actuator could be supported on
the slide (27) and have flexible hydraulic lines supplying the actuator. Such a rear jaw
lock configuration is shown and described in the second example of a coupler (115)

below.

In an alternative configuration the link member or members (53) could be caused to rotate
about their pivotal connection to the actuator (33), and to move the rear locking member
(37) from its extended position toward its retracted position, due to contact between the
link members and a surface on the movable component (27), when the second pivot pin

(47) is moved forward within the first elongate slot (49).

In the first example of a coupler (15) the aft jaw (25) is shown and deséribéd as being a-
part of the slide (27). However, it could also be said that the aft jaw (25) is a recess
formed between the slide (27) and the body (31).

_ SECOND EXAMPLE

With reference to Figures 15 to 22, a second example of a coupler (115) is described.
The coupler (115) is connectable to a movable arm of a vehicle, and is of the type used to
couple implements such as buckets to the arms of vehicles, for example to the arms of

excavators, earth moving machines, diggers, backhoes, and the like.

The coupler (115) can be connected to the arm of the vehicle using two arm connecting
pins (117). The coupler (115) is conﬁgured to hold a first connecting pin (119) of an
implement inAa forward recessl‘ or jaw (121), and a second connecting pin (123) of the
implemerit“ in an aft recess or jaw (125). The forward and the aft recess (121).and (125)

each open to opposite directions.

" The aft recess (125) is a part of a movable component which is in the form of a slide

' (127). The slide (127) is connected to a body (131) of the coupler (115) by a slidable
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connection (132) The slide (127) can slide through a range of travel relative to the body

~(131),ina substantlally fore and aft direction, within guides (129) in the body (131). In |

this case, the guides (129) are two opposmg longltudlnal slots, one on each side of the
body (131). Movement of the slide (127) in a forward diréction is movement subsfantially
toward the forward end of the body (131), that is toward the end of the body (131) having
the forward recess (121)

The coupler (115) is provided with a first actuator (133), in this case a hydraulic ram,
which can seléctively move the slide (127) throughout its rénge of 'trvavel. The first
actuator (133) is connected at its forwé.rd end to the body (131) using an actuator "
connééting pin (134), and at its aft end to the slide (127). The actuator (133) can be
remotely controlled allowing the coupler (1 15) to be operated from within the cab of an

excavator for example.

The coupler (115) can be used to couple an implement to an arm by first engaging the first
connecting pin (119) of fhe implement within the forward recess (121). The slide (127)
must then be positioned close enough to the forward end of its travel to allow the aft
recess (125) to be positioned between the first'and the second connecting pins (119) and
(123). And then the second connecting pin (123) of the implement can be engaged within
fhe aft recess (‘125) by moving the slide (127) in an aft direction to capture and engage the
second connecting pin (123) within the aft recess (125). A hydraulic lock in the hydraulic
circuit to the first actuator (133) can be used to hydraulically lock the slide (127) in
engagement with the second connecting pin (123) to minimise the possibility of an

inadvertent uncoupling of the implement from the arm.

An important aspect of the coupler (115) is the provision of a rear locking member (137)

- on the slide (127) which is configured to lock the second connecting pin (123) within the

aft jaw (125). The rear locking member (137) is movable between an extended position in
which the rear locking member (137) can prevent the second connecting pin (123) from
exiting the aft jaw (125) and a retracted position in which the rear locking member (137)

can allow the second connecting pin (123) to exit the aft jaw (125).

The rear locking member (137) is pivotally mounted to a rear end of the slide (127), using
a first pivot pin (138) which passes through a mid section (139) of the rear locking
member (137). The rear locking member (137) is biased toward the extended position by
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a biasing means which in this example includes a compression spring (141) located within

a second actuator (143).

The second actuator (143) is pivotally connected at a first end to thé slide (127) and at an
opposite and second end to the vrear"’ locking member (137). Operation of the secénd

actuator (143) moves the rear locking member (137) between its extended position and its

retracted position.

The rear locking member (137) is situated in, or adjacent to, the entrance to the aft recess
(125). When the rear locking member (137) is in its extended position it stops the second

connecting pin (123) from exiting the aft recess (125).

The rear locking member (137) is configured such that when the second connecting pin
(123) is situated within the aft jaw (125), the second connecting pin (123) can only push .
the rear locking member (137) in a direction that is away frdm its retracted position.
When the second connecting pin (123) is held within the aft jaw (125), if it moves toward -
the rear locking member (137), it will contact fhe rear locking member (137) and attempt
to rotate or move the rear locking member (137) about its pivotal connection to the slide
(127), away from the retracted position. - However, stops (145) located on a rear part of-
fhe slide (127) prevent further movement or rotation of the rear locking member (137) in

this direction.

Both the redr locking member (137) and the second actuator ('1‘43) are supported on the
slide (127), and they both move with the slide (127). Flexible hydraulic lines are used to
supply the second actuator (143). B :

The rear locking member (137) can be ﬁushed toward its retracted position by the jsecond
connecting pin (123) as it enters the aft recess (125) — refer to figure 22. When the second
connecting pin (123) is beiné captured within the aft recess (125), the hydraulic line to the - |
second actuator (143) is open to a hydraulic return line meaning that the second actuator
(143) can be retracted with little resistance, except that provided by the spﬁng (141). As
the second connecting pin (123) enters the aft recess (125) it pushes the rear locking

member (137) towards its retracted position, against the force of the spring (141) in the

~ second actuator (143).
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When the second connecting pin (123) is fully home within the aft recess (125) it loses
contact with th¢ rear locking member (137) and the spriﬁg (141) retracts the secc_>_nd
actuator (143) aﬁd pushes the fear locking member (137) back to its extended position.
The second connecting pin- (123) remains »lockéd within the aft recess v(125)'un.ti1
'hydraulic' pressure is applied to the second actuator-(143)’ to overcome the force of the
spring (141) and to extend the second actuator (143) to move thé rear locking member
(137) to its retracted position. In use, hydraulic pressure is only applied to the second '

actuator (143) when uncoupling the coupler (115) from an implement.

The couple'r (115) further includes a forward locking member (149) which is movable
between an extehded position in which the forward locking member (149) can prevent the
first connecting pin (119) from exiting the forward recess (121) and a retracted position in
which the forward locking member (149) can allow the first connecting pin (119) to exit

the forward recess (121).

The forward locking member (149) is pivotally mounted to a forward end of the body
(131), using a second pivot pin (150) which passes through the forward locking member
(149). ’ |

The third actuator (151) is pivotally connected at a first end to the body (131) and at an
opposite and second end to the forward locking member (149). Operation of the third
actuator (151) moves the forward locking member (149) between its extended position

and its retracted position.

The forward locking member (149) is situated in, or adjacent to, the entrance to the

forward recess (121). When the forward locking member (149) is in its extended position

it stops the first connecting pin (119) from exiting the forward recess (121).

The forward locking member (149) is caused -fo move between the extended position and
the retracted position by a third actuator (151). The third actuator (151) is pivotally
connected at a first end to the body (131) and at an opposite and second end to the
forward locking member (149). Opération of the third actuéfér (151) moves the forward

locking member (149) between its extended position and its retracted position.
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The forward locking member (149) is biased toward the extended position by a biasing
means, which in this example includes a compression spring ( 153) located within the third

actuator (151).

The forward locking member (149) can be pushed toward. its retracted positiofled by the
first connecting pin (119) as it enters therforwa.rd recess (121) —refer to ﬁguré .22. When
the first connecting pin (119) is being captured within the forward recess (121), the
hydraulic line to the third actuator (151) is open to a hydraulic return line meaning that the
third actuator (151) can be retracted with little resistance, except that provided by the
spring (153). As the first connecting pin (119) enters the forward recess (121) it ﬁushes
the forward locking member (149) towards its retracted position, against the force of the

spring (153) in the third actuator (151). -

When the first connecting pin (119) is fully homé within the forward recess (121) it loses
contact with the forward locking member (149) and the spring (153) retracts the third
actuator (151) and pushes the forward locking member (149) back to its extended
position. The first connecting pin (119) remains locked within thé forward recess (121)
until hydraulic pressure is applied to the third actﬁator (151) to overcome the force of the
spring (153) and to extend the third actuator (151) to move fhe forward locking member
(149) to its retracted position. In use, hydraulic pressure is only applied to the third

actuator (151) when uncoupling the coupler (115) from an implement.

Figure 23 shows a hydraulic circuit (161) suitable for use with the coupler (115). The

circuit includes the following components;

e A hydraulic pressure supply line (163) and a hydraulic return line (165), for -
supplying hydraulic pressure and for providing a return path for hydraulic fluid.

¢ A pressure reducing valve (167) to protect the first actuator (133) during use of the
coupler (115).

¢ A control valve (169) which can be used to selectively extend or retract the first
actuator (133). Extension of the first actuator (133) in the direction indicated By :
an arrow (170) moves the slide (127) in an aft direction. Movement in this aft

direction allows the second connecting pin (123) to be captured and held within
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the aft recess (125) to allow an implement to be positively coupled to the coupler

(115).

An extend liné (171) and a retract line (173): When_hydraulic pressure is supplied
by the control valve (169) to the extend (line (171), pressure is applied to the
extend side (175) of the first actuator (133), and conversely, Whén | hydraulic
pressure is supplied to the retract ling (173), pressure is applied to the retract side
(177) of the first actuator (133). | *

A first check valve (179) and a second check valve (181) which .allow any
pressure that may be vented by a relief valve (183) to vent to the h);draulic return

line (165), irrespective of the position of the control valve (169).

A pilot check valve (185) which locks oil in the extend side (175) of the ﬁrst
actuator (133) as a primary locking feature to hold an implement coupled to the
coupler (115) even if hydraulic pressure is lost in the extend line (171). The pilot
check valve will only open when a predetérminéd pressure is reached in fhe retract

line (173), for exé.mple 2000 pounds per square inch (psi) of pressure.

" A third check valve (187) which is situated in a cross line (189).' The cross line

(189) provides a flow path between the extend line (171) and the retract line (173).
The third check valve (187) prevents hydraulic fluid flowing through the cross line -

(189) from the extend line (171) to the retract line (173), but allows flow in the

opposite direction.

A first flow control (191) in the line between the pilot check valve (185) and the

extend side (175) of the first actuator (133), and a second flow control (193) in the

cross line (189). A suitable rating for first flow control (191) is in the range of
four to six litres per minute (Ipm), and preferably approximately five lpm. - And a

suitable rating for the second flow control (193) is in the range of one to three Ipm,

-and preferably approximately two 1pm.

In a typical situation, the control valve (169) would be situated within the cab of an -

excavator, and the pilot check valve (185), the relief valve (183), the flow controls (191)
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and (193), and the check valves (179), (181) and (187) would be situated within a valve
block (195) situated on the coupler (115), or adj acent to it.

 When the coupler (115) is beihg used to couple an implement to a Vehicle, the slide (127)
can be moved aft to engage with an implement by supplying hydraulic pressure to the first
actuator (133) via the extend supply line (171). At this time, when there is pressure in the
extend supply line (171), and the retract supply line (173) is open to return, there is no
appreciable pressure in the second and third actuators (143) and (151). This allows the
rear locking member (137) and the forward locking member (149) to be pushed to their
respective retracted positions as the first connecting pin (119) enters the forward recess

(121) and the second connecting pin (123) enters the aft recess (125).

Conversely, when uncoupling an implement, hydraulic pressure is supplied to the retréct
sﬁpply line (173), and the extend supply line (171) is bopen, to return. Initially, until
pressure builds up in the retract supply line (173) to a predetermined level, for eXample
two thousand pei the pilot check valve (185) will remain closed andApreesure will be held
in the extend s1de (175) of the first actuator (133) and the line from it to the pllot check |
Valve (185). This pressure holds the third check valve (187) closed..

 While the pressure is initially bulldmg in the retract supply line (173), and the third check

valve (187) is closed, pressure is applied to the second and third actuators (143) and
(151). This extends both the second and third actuators (143) and (151) causing the
actuators to move their respective lockmg members (137) and (149) to the locking

member’s retracted posmons

' Then as pressure in the retract supply line (173) rises and reaches the predetermined level
(for example two thousand p‘si); the pilot check v'alve (185) will open and pressure in the
extend side (175) of the first actuator ‘(133) and in the line from it to the pilot check valve
(185) will fall. This will allow the third check valve (187) to open, and will allow the

pressure in the cross line (189) to begin to fall also.

- When the pilot check valve (185) has opened, pressure in the retract supply line (173) and

in the retract side (177) of the first actuator (133) will then overcome the pressure in the

extend side (175) of the first actuator (133) allowing the first actuator (133) to move the
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 slide (127) forward and out of engagement with the second connecting pin (121), and then

allow the coupler (115) to be manipulated to release the first connecting pin (119) also.

The first flow control (191) controls the rate at which the first actuator (133) retracts and

. creates sufficient back pressure to keep the second and third actuators (143) and (151)

extended while the slide (127) is being moved forward for uncoupling. The rate at which
the first actuator (133) retracts is determined by the differenc_e between the flow rates of
the two flow controls (191) and (193). ' '

The second flow control (193) allows sufficient flow of hydraulic fluid under pressure to
keep the second and third actuators (143) a,nd'(151) extended while the slide (127) is

being moved forward and while there is still back pressure in the line between the extend -

side (175) of the first actuator (133) and the first flow control (191). However, when the

slide (127) is fully forward, pressure in the line between the extend side (175) of the first
actuator (133) and the first flow control (191) will fall, causing the pressure in the second
and third actuators (143) and (151) to fall to the point where the springs (141) and (153)
will overcome the hydraulic pressure and will fnove the locking members (137) and (149)

back to their respective extended positions.

It is envisaged that the coupler (1 15), or a variation of it, can be included as a part of a

vehicle, for example, as part of an excavator, earth moving machine, digger, or backhoe. -
METHOD OF OPERATION OF THE SECOND EXAMPLE

The _method'of coupling an implement to a vehicle, when using' the coupler (115),

includes the steps of

e - engaging the first connecting pin (119) of the implement into the forward recess
(121),

e . manipulating the coupler (115) to allow the second connectlng p1n (123) of the

" implement to be engaged i in the aft recess (125),

e moving the slide (127) partly toward the aft end of its travel -and thereby causing.
the second connecting pin (123) to push the rear locking member (137) from its

extended position toward a retracted position, and



10

15

20

25

WO 2011/071394 _ . PCT/NZ2010/000247

-30-
¢ continuing to move the slide (127) toward the aft end of its travel until the second
.v connecting pin (123) is engaged within the aft recess (125), and until the rear

locking member (137) is allowed to move back to its extended positidn in'which it -

locks the second connecting pin (123) within the aft recess (125).

The step of engaging the first connecting pin (119) of the implement into the forward
recess (121) can also include moving the body component (131) toward the first
connecting pin (119) and thereby causing the first connecting pin (119) to push the
forward locking member (149) from its extended position toward a retracfed position, and
continuing to move the body cornponent (131) toward the first connecting pin (119) until
the first connecting pin (119) is engaged within the forward recess (121), and until the
forward locking member (149) is allowed to move back to it_s extended position in which

it locks the first connecting pin (119) within the forward recess (121).

The method of uncoupling an implement from a vehicle using the coupler (115) includes

~ the stéps of}

¢ using the second actuator (143) to retract the rear locking member (137) from the
aft recess (125) to allow the second connecting pin (123) of the implement to be

" released from the aft recess (125),

e moving the slide (127) toward a forward end of its travel to disengage the second

connecting pin (123) from the aft recess (125).

The method of uncoupling an implement from a vehicle can further include the use of the
third actuator (151) to retract the forward locking member (149) from the forward recess
(121) to allow the first connecting pin (119) of the implement to be released from the

forward recess (121). -

The method of uncoupling an implement from a vehicle can also include the step of

manipulating the coupler (115) or the implement to remove the first Qonnécting pin (119)

 from the forward recess (121), after moving the forward locking member (149) to its

retracted position.
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VARIATIONS OF THE SECOND EXAMPLE

To those skilled in the art to which the invention relates, many changes in construction
“and widely differing' embodiments and applications of the ‘invention will suggest
themselves without departing from the scope of the invention as defined in the appended

claims. The disclosures and the description herein are purely illustrative and are not

- intended to be in any sense limiting.

In the second example described above, the coupler (115) includes a movable component ',
in the form of a slide (127). In an alternative configuration the movable component could
have an alternative form of movement, for example a movable component that can move

through a range of travel about a pivot.

* In the second e"xample’described above, the coupler (115) includes separate actuators to

operate the forward locking member (149) and the rear locking member (137). However,
in an alternative configuration it is envisaged that both the rear locking member (137) and
the forward locking member (149) could be _caused to move between their respective

extended positions and retracted positions by a second actuator only.

In the second example described above, the actuators (133), (143) and (151) are shown

and described as hydraulic rams, however, in an alternative configuration the actuators

~ (133), (143) and (151) could be electrical or pneumatic actuators.

20

25

In an alternative, or “hybrid”, configuration the forward locking member or system of the
coupler (115) could be the same as that described above in the first example of a coupler
(15), or a variation of it. That is, a “hybrid” coupler (201) having an aft locking member

that is mounted on the slide (127) and which is moved between the extended posiﬁon and

* the retracted position by a dedicated actuator, and a forward locking member- that is

moved between the extended position and the retracted position by contact with, and

movement of, the slide (127), or whichisa part of the forward end of the slide (127).

The méthod of coupling an implement to a vehicle, when using thé coupler (201), would

" include the same steps as described for the coupler (115) above, and could include either

or both of the following two steps;
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moving the slide (127) toward a forward end of its travel, after engaging the first
connecting pin in the forward recess, thereby deploying the forward locking .
member to its extended position in which it locks the first cohnecting pin within

the forward recess.

moving the movable component of the coupler to an aft end of its travel to retract
a forward locking member associated with the forward recess, prior to engaging

the first connecting pin of the implement in the forward recess.

- The method of uncoupling an implement from a vehicle, when using the coupler (201),

would includé the same steps as described for the coupler (115) above, and could include

either or both of the following two steps;

manipulating the coupler to allow the movable component to be moved toward the
aft end of its travel without re-engaging the second connecting pin into the aft

recess, after disengaging the second connecting pin from the aft recess. -

moving the movable component toward the aft end of its travel and thereby-.
causing a forward locking member to be moved from an extended position to a
retracted position, to allow the first connecting pin of the implement to be released .'
from the forward recess, after disengaging the second connecting pin from the aft

Irecess.

- The hydraulic circuit shown >in figure 23 shows a common hydraulic supply line from the

- control valve (169) to the second and the third actuators (143) and (151) and to the first

actuator (133). However, in an alternative configuration, a separate control valve and

hydraulic circuit could be used tc; control the operation of the second and the third
actuators (143) and (151). ' |

In the second example of a coupler (115) the aft recess (125) is shown and described as

being a part of the slide (127)'; HOWevcr, in an alternative conﬁguratioh, the aft jaw '(125) _
could be a recess formed between the slide (127) and the body (131). '
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THIRD EXAMPLE

With reference to Figures 24 to 31, a third example of a coupler (215) is described. The
coupler (215) has a rear jaw locking mechanism that is similar to that used on the first
example of a coupler (15) described above. And, the coupler (215-) has a forward jaw
locking mechanism that is similar to that used on the‘second example of a coupler (115)

described above.

To avoid unnecessary repetition the reader is directed to the description of the rear jaw

locking mechanism in the first example above for a detailed explanation of the

" construction and its method of operation of the rear jaw locking mechanism of the coupler -

(215). Similarly, the reader is directed to the descriptidﬁ of the forward jaw locking
mechanism in the second example above for a detailed explanation of the construction

and method of operation of the forward jaw locking mechanism of the coupler (215).

It can be seen in figure 24 that a slide (217) of the third example of a coupler (215) is
shorter than the slide (27) in the first example. The slide (217) can be shorter than the
slide (27) since there is no requirement for the slide (217) to directly contact and move the

forward locking member (219) of the coupler (215).

- The coupler (215) has a forward locking member (21>9). mounted on a body (221) of the
coupler (215) Which is configured to lock a first connecting pin (223) of an irnplement'
within a forward recess or jaw (225). The coupler (215) also has a rear locking member
(227) mounted on the s.li'de (217) which is configured to lock a second connecting pin

(229) of the implement within an aft recess or jaw (231).

- METHOD OF OPERATION OF THE THIRD EXAMPLE

The method of operation of the coupler (215) is now described with reference to the
sequence of views shown in figures 25 to 30. Figures 25 to 27 show a coupling sequence

and figures 28 to 30 show a de-coupling sequence.

In figure 25 the coupler (215) is show as it is'initially engagihg the first connecting pin

(223) within the forward jaw (225). As the first connecting pin (223) enters the forward

~ jaw (225) the pin pushes the forward locking member (219) to its retracted position. The

forward locking member (219) is normally held in its extended position by the action of a
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biasing member or spring (235) (refer to figure 31) associated with a forward lock

actuator (233). The first connecting pin (223) overcomes the force of the spring in the

- forward lock actuator (233) to push the forward locking member (219) to its retracted

position as the first connecting pin (223) enters the forward jaw (225).

In figure 26 it can be seen that the first connecting pin (223) is fully home within the
forward jaw (225), and the forward locking member (219) has been pushed back to its
extended povsition by the spring (235) so that the first connecting pin (223) can no longer
exit the forward jaw (225). It can also be seen that the coupler (215) has been re-
orientated, and that the slide (217) is at or near a forward-most position of the slide, to

allow the second connectlng pin (229) to be captured w1th1n the aftj jaw (231).

It can also be seen that the rear locking mei_nber (227) has been pushed to its retracted
position by the second connecting pin (229) as the pin begins to enter the aft jaw (231).
The rear locking member (227) is biased toward its retracted position by a second spring
(not shown in figure 24, refer to item 40 in figure 2). And the rear locking member (227)
is able to move to its retracted position because the rear lock connecting pin (239) is able

to slide up the slot (241) in the links (243) that support the rear locking member (227).

~ When the rear lockmg member (227) is in 1ts extended position the rear lock connectmg

pin (239) is situated at the bottom of the slot (241) in the links (243), and when the rear
locking member (227) is in its retracted position the rear lock connectlng pin (239) is
situated nearer the top of the slot (241) in the links (243)

“In figure 27 it can be seen that the slide (217) has been moved aft by a slide actuator
(245) to fully capture the second connecting pin (229) within the aft jaw (231). And sinee
the second connecting pin (229) is fully home within the aft jaw (231) the rear locking
member (227) has been able to move back to its retracted position under the influence of

the second spring.

Now both of the connecting pins (223 & 229) are locked within their respective jaws (225
&'231) on the coupler. 'When the coupler (215) is used in conjunction with a hydraulic
lock to hold pressure within the slide actuator (245) to- hold the slide (217) hard against -
the second connecting pin (229),'it will be appreciated that the coupler (215) provides-

three levels of protection against the inadvertent detachment of an implement.
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Figure 28 shows the beginning of a controlled detachment of an implement from the
coupler (215). The ﬁrst step is the withdrawal of the rea'r.locking: member (227). This is
achieved by directing hydraulic fluid to the retract side of the slide actuator-(245). As the
slide actuator (245) begins to retract it pulls a slidable pin (247) along a slot (249) in the

 slide (217). At this stage, the slide (217) does not yet move forward.

An upper end of each link (243) is connected to the slidable pin (247). And as the upper
end of the link (243) is dragged forward by the retracting slide actuator (245), the links
(243) pull the rear locking member (227) up toward its retracted position. -

Figure 29 shows the slide (217) pulled forward and out of engagement with the second
connecting pin (229). The slide (217) is pulled forward by the slide actuator (245) once
the shdable pin (247) reaches a location at or near the forward end of the slot (249) in the
shde (217)

When' the slide has moved forward to a predetermined point in its range of travel,
hydraulic pressure is then directed to the forward lock actuator (233) to move the forward
locking member (219) to its retracted position. Figure 30 shows the forward locking

member (219) in its’ retracted position ready to allow the first connecting pin (223) to be

, released from the forward j jaw (225).

Once the fo’rward lock actuator (233) is retracted, the coupler (215) can then be re-

orientate_d and moved away from the first connecting pin (223) to complete the

- ~detachment of the coupler (21 5) from the implement.

Figure 31 shows an example of a hydraulic circuit (251) suitable for the coupler (215).
‘The hydraulic circuit (251) includes a manifold block (253) having a first connection
point (255) and a second connection point (257), which are each connectable to an
external hydraulic system. The external hydraulic system can be, for example, a hydraulic

circuit of an excavator which includes a control system that is able to selectively connect

' either of the connection points (255) or (257) to hydraulic pre'ssﬁre or hydraulic return:

lines of the external hydraulic system.

A first check valve (259) is situated between the first connection point (255) and a first
slide actuator supply line (261), and a second check valve (260) is situated between the -

second connection point (257) and a second slide actuator supply line (263). The check
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valves (259) and (260) can be Sun HydrauhcsTM model number CXBA XAN free flow

nose to side check valves for example

When pressure is supplied to the first slide actﬁator supply line (261) the piston of the”
slide actuator (245) moves in the direction of the arrow (264), retracting the slide actuator
(245). This is th¢ direction to move the slide (217) forwafd, and to disengage the second
connecting pin (229) from the aft jaw (231). And conversely, when pressure is supplied
to the second slide actuator supply line (263) the,piston of the slide actuafor (245) moves
_in the opposite direction of the arrow (264). This opposite direction moves the slide (217)
aft, for example to engage the aft jaw (231) with the second connecting pin (229).

A relief valve (265) is situated between the first slide actuator supply line (261) and a

- forward actuator supply/return line (267). The relief valve (265) can be a Sun

HydrauhcsTM model number RDBX XAN fixed setting direct- actlng relief valve for

E example.

The relief valve (265) acts és a sequencing Valve fo restrict pressure to the forward
actuator supply/return line (267) and the forward lock actuator (233), until a pre-
determined pressure is a reached in the hydraulic supply to the first slide actuator supply
line (261). For example, the relief valve (265) can bé set to open at a pre-determined

pressure in the range of 2500 to 3500 pounds per square inch (psi).

Wilen ‘pressure is supplied to the quward actuator supply/return line (267), the piston of
the forward lock actuator (233) moves in the diréction of the second arrow (269),
extending the forward lock actuator (233). Movement of the piston in this direction
causes the forward lock actuator (233) to retract the forward locking member (219). The
spring (235) can move the piston in the opposite direction of the second arrow (269) to
extend the forward locking member (219) when there is little or no pressure in the

forward actuator supply/return linie (267).

The relief or sequencing 'Val\v/e (265) has the effect of délayirig the retr'ac;cio.n of the
forward lock actuator (23‘3): until the-slide (217) has travelled to a location at or near the
“forward end of its range of tfavel. When the slide (217) contacts stops at the forward end
of its range of travel, or the slide actuator (245) is fully compressed, the hydraulic

pressure in the first slide actuator supply line (261) can increase to closer to the hydraulic
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system supply pressure. As long as the relief valve (265) is set to open at a pressure that
is .below the hydraulic system supplyvpressure,' the relief valve (265) can then.'open
allowing the forward lock actuator (233) to be pressurized to retract the forward locking
member (219). | i |

The method of uncoupling an implemeﬁt having two connecting pins from a vehicle,

when using the coupler (215), can be described as having the following steps;

e retracting the rear locking member (227) from the aft jaw (231) located: on the
slide (217), to allow the second connecting pin (229) of the implement to be
released from the aft jaw (231), '

& moving the slide (217) toward a forward end of its travel to disengage the second

connecting pin (229) from the aft jaw (231).

The method can include the use of a first actuator (245) to retract the rear locking member

(227). The first actuator (245) can be used to both retract the rear Iocking member (227)

~and to move the slide (217). The method ideally includes the use of the first actuator

(245) to first retract the rear locking member (227), and then to move the slide 217

forward to disengage the second connecting pin (229) from the aft jaw (231).

The method of uncoupling the implement can also include the step of using a second

actuator (233) to retract the forward locking member (227). Ideally the method includes a

- delay in energising the second actuator (233) to retract the forward locking member (227)

until after the second connecting pin (229) has been disengaged the from the aft jaw |
31). | '

The method of uncoupling the implement can also include the step of manipulating the
coupler (215) or the implement to remove the first connecting pin (223) from the forward

jaw (225), after moving the forward locking member (219) to its retracted positién.
VARIATIONS OF THE THIRD EXAMPLE o

To those skilled in the art to which the invention relates, mémy changes in construction
and widely differing embodiments and applications of the invention will suggest

themselves without departing from the scope of the invention as defined in the appended
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claims. The disclosures and the description herein are purely 111ustrat1ve and are not

mtended to be in any sense 11m1t1ng

The relevant variations described in relation to the first and second examples above apply '

equally to the third example of a coupler (215).

The third example of a coupler (215) is described as having a slide (217). However, in an
alternative configuration the slide (217) could be substituted with another type of movable
component, for example a movable component that is pivotally mounted to the body
(221).

The third example of a coupler (215) is described as having a sequence ifalve 251D to
delay the supply of hydraulic .power to the forWard lqek actuator (233). However, in an
alternative configuration the coupler (215) could include a trigger, switch or sensor that is
configured to detect the positionf of the slide (217) relative to the body (221) and to delay
the supply of hydraulic pressure to the forward lock actuator (233) until the slide (217)

has been moved forward to a pre- determmed pomt in 1ts range of travel.

Such a tngger switch or sensor could take a number of forms, for example an electrlcally

operated micro-switch, or a mechanlcally operated valve.

As with the first or second examples, the actuators of the third example could be
electrically or pneumatically operated actuators in lieu of the hydraulic actuators
described.

DEFINITIONS

- Throughout this specification the word "comprise" and variations of that word, such as
"comprises" and "comprising", are not intended to exclude other additives, components,

integers or steps.

. ADVANTAGES

Thus it can be seen that the invention.: provide a coupler that includes a lock on both the
front jaw and the rear jaw. This provides additional safety over couplers having a lock on
only a front jaw or a rear jaw. And when used in conjunction with a hydraulic lock, three

levels safety can be achieved.
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The first example of a coupler achievés three levels of safety and includes only a single

actuator. The third example achieves the same with only two actuators. These

configurations have miij.imal complexity and provide a bompact overall coupler size.

Low profile couplers of the types described herein minimise the reduction in the breakout

force achievable using a machine such as a digger or earth moving machine.

The second example has the advantage of locks that can be individually controlled,
allowing increased ﬂexibility of operation. The locks can be controlled using the same
hydraulic supply to the slide actuator, or they can be controlled by individual hydraulic

supplies if required for a two stage uncoupling sequence for example.
GENERAL

In this specification unless the contrary is expressly stated, where a document, act or item
of knowledge is referred to or discussed, this reference or discussion is not an admission

that the document, act or item of knowledge or any combination thereof was at the

| priority date, publicly available, known to the public, part of common general knowledge;

or known to be relevant to an attempt to solve any problem with which this specification

is concerned.
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CLAIMS

1. A coupler assembly for coupling implements having a first connecting pin and a

10

- 15

20

25

second connecting pin, to a vehicle, the coupler having;

a body component that is connectable to the vehicle, and which 1ncludes a

forward recess for receiving the first connectlng pin,

a movable component which is supported by the bodycomponent and is
movable through a range of travel relative to the body component, and
which includes, or forms a part of, an aft recess for receiving the second

connecting pin, and,

an actuator. for selectively moving the movable component relative to the

body component,

and wherein the movable component includes a rear locking member which is
movable between an extended position in which the rear. locking member can
prevent the second connecting pin from exiting' the aft recess and a retracted
position in which the rear locking member can allow the second connectlng pin to

exit the aft recess.

A coupler assembly as claimed in claim 1, wherein the rear 1ocking member is

biased toward the extended position by a biasing means, for example a spring.

. A coupler éssembly as claimed in claim 1 or claim 2, wherein the rear locking

member is conﬁgured such that when the second pin is situated within the aft

recess, the seco_nd pin can only push the rear locking member in a direction thatis

| awaylfrom'its retracted position.

A coupler 'assembly as claimed in any one of the preceding claims, wherein the

‘movable component is slidable relative to the body component.

A coupler assembly as claimed in any one of the preceding claims, wherein the
connection between the actuator and the movable component is a second slidable

connection, comprising a second slidable member which is able to slide between a

forward limit and an aft limit of a second guide member.
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A coupler assembly as claimed in claim 5, wherein the second slidable member is

a pin and the second guide member is an elongate slot in the movable component.

A coupler assembly as claimed in claim 6, wherein the second slidable member is

a connected to the actuator, and the slot is a feature of the movable component.

A coupler assembly as claimed in any one of the preceding claims, wherein the

rear locking member is linked to the actuator via at least one link member.

A couplef assembly as claimed m claim 8, wherein the, or each, link member

is/are pivotally connected at or adjacent an upper end of the, or each, link member

to the actuator.

A coupler assembly as claimed in claim 8 or claim 9, wherein the, or each, link
member is pivotally connected at or adjacent a lower end of the, or each, link

member to the rear locking member.

. A coupler assembly as claimed in any one claims 8 to 10, Wherein_ the distance

between the pivotal connection of the rear locking member to the, or each, link

member and the pivotal connection of the, or each, link member to the actuator, is

a variable dlstance

A coupler assembly as claimed in any one claims 8 to 11, wherein the rear locking

‘member is connected to the, or each, link member via a third slidable connection.

A coupler assembly as claimed in any one claims 8 to 12, wherein movement of
the second slidable connection from the aft limit toward the forward limit causes

the link member to pull the rear locklng member from its extended position and

toward its retracted posmon

A coupler assembly as claimed in any one of the preceding cl‘aims, wherein the

rear locking member can be pushed toward its retracted positioned by the second

- connecting pin as it enters the aft recess.

15.

A coupler assembly as claimed in anyrone of the preceding claims, wherein the
coupler further includes a forward locking member which is movable between an

extended position in which the forward locking member can prevent the first
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17.

18.

19.
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connecting pin from exiting the forward recess and a retracted position in which
the forward locking member can allow the first connecting pin to exit the forward

recess.

A vehicle incorporating at least one coupler assembly as claimed in any one of the

preceding claims.

A method of uncoupling an implement from a vehicle using a coupler, wherein the
coupler has a body component which includes a forward recess for retaining a first
connecting pin of an implement, and a movable component which includes, or
forms a part of, an aft recess for retaining a second connecting pin of the

implement, the method including the steps of;

o retracting a rear locking member from the aft recess to allow the second

connecting pin of the implement to be released from the aft recess,

¢ moving the movable component toward a forward end of its travel to

disengage‘ the second connecting pin from the aft recess.

A method of uncouphng an 1mplement as claimed in claim 17, whereln a first

‘actuatot of the. coupler is used to retract the rear lockmg member.

A method of uncoupling an implement as claimed in claim 18, whe'rein‘thc first

- actuator of the coupler is used to both retract the rear locking member and to move

20.

the movable component.

A method of uncoupling an implement as clalmed in any one of clalms 17 to 19,

wherein the method also includes a step of using a second actuator to retract a

“forward locking member to allow the first connecting pin to be released from the

forward recess.
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