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Description
FIELD
[0001] The presentteachings relate to a quick coupler,

acoupling device comprising a quick coupler, and awork-
ing machine comprising a quick coupler or a coupling
device attached thereto.

BACKGROUND

[0002] Working machines, also known as off-highway
vehicles, typically have a working arm pivotally mounted
to the body of the machine, and a working implement,
such as a bucket or a grabber, attached to the end of the
arm via a coupling device. Attachment of the working
implement enables the working machine to perform work-
ing operations.

[0003] It is common for such coupling devices to in-
clude a quick coupler to connect a variety of working im-
plements to the working arm. Quick couplers tend to in-
clude an actuator-operated locking mechanism, which is
capable of selectively locking and unlocking two attach-
ment pins of a working implement with respect to the
quick coupler, to enable the working implement to be
connected to and disconnected from the quick coupler
respectively. A problem with such quick couplers is that
when the actuator loses power or fails, one or both at-
tachment pins may become unintentionally unlocked
from the quick coupler, resulting in potential injury to by-
standers if the working implement detaches from the
working arm.

[0004] The present teachings seek to overcome or at
least mitigate one or more problems associated with the
prior art.

SUMMARY

[0005] According to a first aspect, there is provided a
quick coupler for connecting a working implement to a
working arm of a working machine, the quick coupler
comprising: a coupler body comprising first and second
recesses configured and arranged for receiving first and
second attachment pins of a working implement therein,
respectively; a locking arrangement comprising first and
second locking members moveable between locked and
unlocked positions for locking first and second attach-
ment pins in the first and second recesses, respectively;
an actuator configured to move the first and second lock-
ingmembers between the locked and unlocked positions;
and a first biasing arrangement configured such that at
least one of the first and second locking members is bi-
ased into the locked position, wherein the actuatoris con-
figured to overcome the biasing arrangement to move
the first and/or second locking member from the locked
position to the unlocked position

[0006] Advantageously, since at least one of the lock-
ing members is biased into the locked position, at least
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one of the locking members defaults to the locked posi-
tion if the actuator loses power or fails. This may improve
safety, for example, by helping to ensure that an attach-
ment pin of a working implement remains locked to the
quick coupler in the event that the actuator loses power
or fails, such that the working implement cannot detach
from the quick coupler in an uncontrolled manner.
[0007] The first biasing arrangement may comprise a
biasing element configured to bias the first locking mem-
ber into the locked position.

[0008] Advantageously, this may help to ensure that
the first locking member defaults to the locked position
in the event that the actuator loses power or fails.
[0009] The first biasing arrangement may comprise a
resilient element such as a spring.

[0010] The second locking member may be pivotally
mounted to the coupler body such that the locked position
defines a rest or default position of the second locking
member, and wherein the actuator may be configured to
pivot the second locking member from the locked position
to the unlocked position.

[0011] The locking arrangement may comprise a first
condition in which movement of the second locking mem-
ber from the locked position to the unlocked position is
prevented and a second condition in which movement of
the second locking member from the locked position to
the unlocked position is permitted.

[0012] Advantageously, this may prevent unintended
unlocking of the locking arrangement.

[0013] The locking arrangement may comprise a lock-
ing part moveable between afirst position, in which move-
ment of the second locking member from the locked to
the unlocked position is prevented, and a second posi-
tion, in which movement of the second locking member
from the locked position to the unlocked position is per-
mitted.

[0014] Advantageously, this may prevent unintended
unlocking of the second locking member by controlling
movement of a single locking part.

[0015] The actuator may be configured to move the
locking part between the first and second positions.
[0016] Advantageously, this enables a single actuator
to move the first and second locking members between
unlocked and locked positions, and to move the locking
member. As such, this helps to minimise the number of
actuating components needed to operate the quick cou-
pler.

[0017] The actuator may be configured to move the
locking part so as to abut against the second locking
member to pivot said second locking member from the
locked position to the unlocked position.

[0018] Advantageously, this enables the locking part
to both prevent the second locking member from moving
away from the locked position, and move the second lock-
ing member between unlocked and locked positions.
Thus, this may help to minimise the number of movable
parts needed in the quick coupler.

[0019] The locking arrangement may comprise an
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elongate member pivotally attached to the coupler body
at a first end thereof, and connected to the locking part
at a second, distal, end of the elongate member such
that pivoting of the elongate member about the first end
moves the locking part between the first and second po-
sitions.

[0020] Advantageously, the provision of the elongate
member may enable movement of the locking part to be
offset from movement of an actuator configured to move
the elongate member. This may help to make the quick
coupler more compact. Moreover, by pivoting the elon-
gate member, the movement range of the actuator need-
ed to move the locking part between first and second
positions may be reduced. This may help to make the
quick coupler more compact.

[0021] The first end of the elongate body may be slide-
ably and pivotally mounted to the coupler body.

[0022] This arrangement provides pivotal movement
of the elongate body (so as to move the locking part), but
also linear sliding movement that enables the locking part
to travel substantially linearly between the first and sec-
ond positions as the elongate member is pivoted.
[0023] The first end of the elongate body may be
mounted to the coupler body via a second biasing ar-
rangement.

[0024] This arrangement provides resistance to move-
ment of the first end such that initial movement of the
actuator results in pivotal movement of the elongate body
(so as to move the locking part), but that above a prede-
termined force the biasing arrangement (i.e. a spring) is
overcome such that the first end of the elongate body is
able to move/slide within the coupler body.

[0025] The actuator may be configured to effect sub-
stantially linear movement of the first locking member
relative to the coupler body between the locked and un-
locked positions.

[0026] The quick coupler may comprise an indicator
arrangement configured to indicate when at least one of
the first and second locking members is in the unlocked
position.

[0027] Advantageously, this may indicate to an oper-
ator of the working machine or a person standing near
the working machine that the first locking member or the
second locking member is in the unlocked position, and
therefore to be cautious that the work implement coupled
to the working machine may imminently detach there-
from.

[0028] Theindicator arrangement may comprise anin-
dicator member connected, e.g. directly connected, to
the first locking member such that movement of the first
locking member moves the indicator member.

[0029] Whenthefirstlockingmemberisinthe unlocked
position, the indicator member may protrude from the
coupler body, and wherein, when the first locking mem-
ber is in the locked position, the indicator member may
be within the coupler body

[0030] Advantageously, this helps to ensure that the
indicator member is only visible to a person viewing the
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exterior of the coupler when the first locking member is
in the unlocked position.

[0031] The quick coupler may be configured such that,
during movement of the first locking member from the
locked position to the unlocked position, the second lock-
ing member is prevented from moving from the locked
to the unlocked position.

[0032] Advantageously, this arrangement may help to
ensure that the second attachment pin of the working
implement remains locked to the coupler body when de-
taching the first coupler pin of the working implement
from the quick coupler. This may allow the working im-
plement to be detached from the quick coupler in a con-
trolled manner.

[0033] The locking arrangement may comprise a lock-
ing part moveable between a first position, in which the
locking part prevents the second locking member moving
from the locked to the unlocked position and a second
position, in which movement of the second locking mem-
ber from the locked position to the unlocked position is
permitted, and wherein during movement of the first lock-
ing member from the locked position to the unlocked po-
sition, the locking part is in the first position.

[0034] Advantageously, this may prevent unintended
unlocking of the second locking member, for example,
when detaching the working implement from the quick
coupler. As such, this may improve safety by helping to
ensure that the working implement can be detached from
the quick coupler in a controlled manner.

[0035] The actuator may comprise first and second
ends thereof, and wherein said first and second ends are
moveable within the coupler body.

[0036] The firstend may be directly attached to the first
locking member and the second end is indirectly con-
nected to the second locking member.

[0037] Advantageously, this may enable the actuator
to float relative to the coupler body.

[0038] The locking arrangement may comprise a lock-
ing part moveable between a first position, in which the
locking part prevents the second locking member moving
from the locked to the unlocked position and a second
position, in which movement of the second locking mem-
ber from the locked position to the unlocked position is
permitted, wherein the locking arrangement comprises
an elongate member pivotally attached to the coupler
body at a first end thereof, and wherein a second, distal,
end of the elongate member is connected to the locking
part such that pivoting of the elongate member moves
the locking part between the first and second positions,
and wherein the second end of the actuator is attached
to the elongate member between the first and second
ends thereof.

[0039] The actuator may be alinear hydraulic actuator.
[0040] Advantageously, this allows a single linear hy-
draulic actuator to move the first and second locking
members between their respective locking and unlocking
positions, which removes the need for additional actua-
tors and moving parts.
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[0041] The coupler body may comprise a slew connec-
tor for rotatably mounting the quick coupler to a body of
a coupling device, e.g. a tiltrotator.

[0042] According to a second aspect there is provided
a coupling device for coupling a working implement to a
working arm of a working machine, the coupling device
comprising: a first coupler body comprising an arm
mounting arrangement configured to be connectable to
a working arm of a working machine; a second coupler
body pivotally mounted to the first coupler body so as to
be capable of tilting about a first axis; and a quick coupler
according to the first aspect rotatably mounted to the sec-
ond coupler body.

[0043] The coupling device may be a tiltrotator.
[0044] According to a third aspect, there is provided a
working machine comprising: a body; a ground engaging
propulsion structure supporting the body; and a working
arm mounted to the body, wherein a quick coupler of the
first aspect, or a coupling device of the second aspect is
mounted to a distal end of the working arm.

[0045] The body may comprise an undercarriage sup-
ported by the ground engaging propulsion structure and
a superstructure, e.g. a rotatable superstructure, con-
nected to the undercarriage, and wherein the working
arm may be mounted to the superstructure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] Embodiments will now be described with refer-
ence to the accompanying drawings, in which:

Figures 1 to 4 show a cross-sectional side view of a
quick coupler according to an embodiment in differ-
ent configurations;

Figure 5 is an isometric view of a coupling device
including the quick coupler of Figures 1 to 4; and
Figure 6 is a side view of aworking machine including
the coupling device of Figure 5.

DETAILED DESCRIPTION OF EMBODIMENT(S)

[0047] Withreference to Figures 1to4, a quick coupler
is illustrated and is indicated generally at 10. The quick
coupler 10 is connectable to a working arm of a working
machine (not shown) so as to connect a working imple-
ment (not shown) to the working machine.

[0048] The quick coupler 10 includes a coupler body
12. The coupler body 12 is integrally formed, e.g. inte-
grally cast, as a unitary component. It will be appreciated
that in alternative arrangements, the coupler body 12
may be fabricated, forged, or may be formed from any
suitable manufacturing method. The coupler body 12 in-
cludes afirstrecess 14 and a second recess 16. The first
recess 14 is arranged to receive a first attachment pin
(not shown) of a working implement therein, and the sec-
ond recess 16 is arranged to receive a second attach-
ment pin (not shown) of the working implement therein.
A slew connector 13 is secured to the coupler body 12
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for rotatably mounting the quick coupler 10 to a body of
a coupling device (not shown), such as a tiltrotator.
[0049] The quick coupler 10 includes a locking ar-
rangement 18. The locking arrangement 18 includes a
first locking member 20 and a second locking member
22. The first locking member 20 is moveable between a
locked position, which is shown in Figure 1, and an un-
locked position, which is shown in Figures 2 to 4. The
second locking member 22 is moveable between a
locked position, which is shown in Figures 1 to 3, and an
unlocked position, which is shown in Figure 4.

[0050] A first attachment pin of a working implement
(not shown) can be locked in the first recess 14 by first
receiving the first attachment pin in the first recess 14
with the first locking member 20 in the unlocked position,
then moving the first locking member 20 to the locked
position. With the first attachment pin locked in the first
recess 14 as described, the first locking pin is prevented
from separating from the coupler body 12, and is thus
connected to the coupler body 12. The first attachment
pin can be unlocked from the first recess 14 by moving
the first locking member 20 from the locked position to
the unlocked position, enabling the first attachment pin
to be removed from the first recess 14.

[0051] A second attachment pin of a working imple-
ment (not shown) can be locked in the second recess 16
by first receiving the second attachment pin in the second
recess 16 with the second locking member 22 in the un-
locked position, then moving the second locking member
22 to the locked position. With the second attachment
pin locked in the second recess 16 as described, the
second locking pin is prevented from separating from the
coupler body 12, and is thus connected to the coupler
body 12. The second attachment pin is then unlocked
from the second recess 16 by moving the second locking
member 22 from the locked position to the unlocked po-
sition, enabling the second attachment pin to be removed
from the second recess 16.

[0052] The quick coupler 10 includes an actuator 24
configured to move the first locking member 20 between
the locked and unlocked positions. The actuator 24 is
configured to move the second locking member 22 be-
tween the locked and unlocked positions. The actuator
24 is located within a cavity 11 in the coupler body 12.
The actuator 24 is interposed between the first recess
14 and the second recess 16.

[0053] In the illustrated embodiment, the actuator 24
is a linear hydraulic actuator. The actuator 24 includes
an actuator body 26, afirst piston 28, and a second piston
30 (shown in phantom in Figures 1 to 4). The actuator
24 is configured to selectively extend and retract the first
piston 28 relative to the actuator body 26. Likewise, the
actuator 24 is configured to selectively extend and retract
the second piston 30 relative to the actuator body 26. In
alternative embodiments (not shown), the actuator 24
may be an electronic or pneumatic actuator.

[0054] The actuator 24 is directly attached to the first
locking member 20 (i.e. via the first piston 28). A distal
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end of the first piston 28 is directly attached to the first
locking member 20, e.g. via welding, a fastener or any
other suitable means. The actuator 24 is indirectly at-
tached to the second locking member 22 (i.e. via the sec-
ond piston 30). The actuator 24 is not directly connected
to the coupler body 12. Put another way, the first and
second ends of the actuator 24 are moveable relative to
the coupler body 12.This enables the actuator 24 to 'float’
within the coupler body 12.

[0055] In the illustrated embodiment, the first locking
member 20 has an elongate body extending along a lon-
gitudinal axis 34 (represented as a dashed line in Figure
1). Put another way, the first locking member 20 may be
considered to be a locking rod or pin. The first locking
member 20 is received in a bore 32 defined in the coupler
body 12. The first locking member 20 and the bore 32
have corresponding profiles such that movement of the
first locking member 20 relative to the coupler body 12
is constrained to the longitudinal axis 34 of the firstlocking
member 20. The actuator 24 is configured to move the
first locking member 20 from the locked position to the
unlocked position by retracting the first piston 28 relative
to the actuator body 26 (i.e. along an axis parallel to the
longitudinal axis 24). This results in substantially linear
movement of the first locking member 20 from the locked
position to the unlocked position. In the unlocked posi-
tion, the first piston 28 (i.e. the distal end thereof) is po-
sitioned within the coupler body 12 (i.e. within the bore
32).

[0056] The actuator 24 is configured to move the first
locking member 20 from the unlocked position to the
locked position by extending the first piston 28 relative
to the actuator body 26 (i.e. along an axis parallel to the
longitudinal axis 24). This results in substantially linear
movement of the first locking member 20 from the un-
locked position to the locked position. In the locked po-
sition, the first piston 28 (i.e. the distal end thereof) pro-
trudes from the coupler body 12 and delimits the first
recess 14.

[0057] The quick coupler 10 includes an indicator ar-
rangement 36, which is configured to indicate when at
least one of the first and second locking members is in
the unlocked position. The indicator arrangement 36 is
configured to indicate when the first locking member 20
is in the unlocked position. The indicator arrangement 36
includes an indicator member 38. The indicator member
38 is attached to the first locking member 20, e.g. via a
connector or fastener 40. The indicator member 38 is
directly connected to the first locking member 20. In the
illustrated embodiment, the connector 40 is annular and
is fixed, e.g. via an interference fit and/or via welding,
around a proximal portion 20a of the first locking member
20 proximate the first piston 28. The indicator member
38 may be fixed to the connector 40 via a mechanical
fastener. Movement of the first locking member 20 rela-
tive to the coupler body 12 moves the indicator member
38 relative to the coupler body 12. It will be appreciated
that in alternative arrangements, the indicator member
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38 may be directly attached to the first locking member
20. It will also be appreciated that any suitable configu-
ration of indicator arrangement may be provided, or that
the indicator arrangement may be omitted.

[0058] In the illustrated embodiment, the indicator
member 38 is an elongate rod. The indicator member 38
has a proximal end 38a attached to the first locking mem-
ber 38 and a distal end 38b. The indicator member 38
extends through a bore (not shown) in the coupler body
12. When the first locking member 20 is in the locked
position, the indicator member 38 is within the coupler
body 12. Put another way, the distal end 38b of the indi-
cator member 38 is within the coupler body 12, when the
first locking member 20 is in the locked position. Move-
ment of the first locking member 20 moves from the
locked to the unlocked position moves the indicator mem-
ber 38 so as to protrude from the coupler body 12.
[0059] The first locking member 20 is biased into the
locked position via a first biasing arrangement 42. When
the actuator 24 applies no force to the first locking mem-
ber 20, for example when the actuator 24 loses power or
fails, the first biasing arrangement 42 is configured to
move (i.e. bias) the first locking member 20 to the locked
position. The actuator 24 is required to overcome the first
biasing arrangement 42 to move the first locking member
20 from the locked position to the unlocked position. In
alternative embodiments (not shown), the first biasing
arrangement 42 may be configured to additionally or al-
ternatively bias the second locking member 22 into the
locked position. For example, via a torsion spring. In such
embodiments, the actuator 24 would need to overcome
the first biasing arrangement 42 to move the second lock-
ing member 22 from the locked position to the unlocked
position.

[0060] The first biasing arrangement 42 includes a bi-
asing element 44 configured to bias the first locking mem-
ber 20 in the locked position. The biasing element is po-
sitioned between the coupler body 12 and the firstlocking
member 20. A first end 44a of the biasing element 44
engages the coupler body 12 and a second end 44b of
the biasing element 44 engages the first locking member
20. The biasing element 44 may be a resilient element
such as a spring, but in alternative embodiments any
suitable the biasing element or arrangement may be
used. When the actuator 24 is not actuated, e.g. in the
event that the actuator 24 loses power or fails when the
first locking member 20 is in the unlocked position, such
that the actuator 24 applies no force to the first locking
member 20, the first locking member 20 will move from
the unlocked position to the locked position under the
action of the biasing force.

[0061] The second locking member 22 is pivotally con-
nected to the coupler body 12, e.g. via a first pin 46. The
second locking member 22 is pivotally mounted to the
coupler body 12 such that the locked position defines a
rest or default position of the second locking member 22.
Put another way, the second locking member 22 is piv-
otally mounted to the coupler body 12 such that the sec-
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ond locking member 22 is urged under gravity into the
locked position. The actuator 24 is configured to pivot
the second locking member 22 relative to the coupler
body 12 from the locked position to the unlocked posi-
tions.

[0062] Thelockingarrangementincludes alocking part
48. The locking part is moveable between a first position,
in which the locking part 48 prevents the second locking
member 22 moving from the locked to the unlocked po-
sition and a second position, in which movement of the
second locking member 22 from the locked position to
the unlocked position is permitted. During movement of
the first locking member 20 from the locked position to
the unlocked position, the locking part 48 is in the first
position. Figures 1 and 2 illustrate a first condition of the
locking arrangement 18, in which movement of the sec-
ond locking member 22 from the locked position to the
unlocked position is prevented. Figures 3 and 4 illustrate
a second condition of the locking arrangement 18, in
which movement of the second locking member 22 from
the locked position to the unlocked position is permitted.
[0063] In alternative embodiments (not shown), the
locking arrangement 18 may be configured such that in
the first condition thereof or in an alternative condition
thereof, movement of the first locking member 20 from
the locked position to the unlocked position is prevented,
and in the second condition thereof, or in an alternative
condition thereof, movement of the first locking member
20 from the locked position to the unlocked position is
permitted. In such embodiments, the locking arrange-
ment 18 may include a locking mechanism configured to
selectively lock and unlock the first locking member 20
with respect to the connector body 12. Such a locking
mechanism may be actuated by the actuator 24 or a sep-
arate actuator device.

[0064] In the first position of the locking part 48, the
locking part 48 abuts against an abutment surface 50 of
the second locking member 22 to lock the second locking
member 22. Abutment between the locking part 48 and
the abutment surface 50 prevents the second locking
member 22 moving from the locked position to the un-
locked position. The abutment surface 50 is defined on
an angled protrusion 52 formed on the second locking
member 22. The abutment surface 50 is proximate an
apex of the angled protrusion 52. In alternative embodi-
ments (not shown), the abutment surface 50 may be
formed on any suitably shaped portion of the second lock-
ing member 22. Abutment between a distal portion 49 of
the locking part 48 and a proximal portion 51 of the sec-
ond locking member 22 limits pivoting movement of the
second locking member 22 in the locked position. The
distal portion 49 is in abutment with the proximal portion
51 when the second locking member 22 is in the locked
position.

[0065] In the second position of the locking part 48,
which is illustrated in Figure 3, the locking part 48 is
spaced from the abutment surface 50 of the second lock-
ing member 22. Hence, the locking part 48 does not abut
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against the abutment surface 50. As such, movement of
the second locking member 22 from the locked position
to the unlocked position is permitted.

[0066] The locking part 48 includes a chamfered edge
54. As illustrated in Figure 3, the chamfered edge 54 is
adjacent the apex of the angled protrusion 52 when the
locking part 48 is in the second position. It will be appre-
ciated that when pivoting the second locking member 22
anti-clockwise in Figure 3, the apex of the angled protru-
sion 52 would abut against the chamfered edge 54 and
push the locking part 48 away from the second recess
16 (to the left in Figure 3), to permit the second locking
member 22 to pivot to the unlocked position.

[0067] The locking arrangement 18 includes an elon-
gate member 56. The actuator 24 is configured to move
the locking part 48 between the first and the second po-
sitions via the elongate member 56. A first end of the
elongate member 56 is pivotally attached to the coupler
body 12, e.g. via a second pin 58. A second, distal, end
of the elongate member 56 is connected to the locking
part48, e.g. via a third pin 60. The actuator 24 is pivotally
attached to the elongate member 56, e.g. via a fourth pin
62.

[0068] The actuator 24 is configured to move the lock-
ing part 48 from the first to the second position. Retraction
of the second piston 30 with respect to the actuator body
26 moves the locking part 48 from the first to the second
position. As the second piston 30 retracts, the elongate
member 56 pivots aboutits first end relative to the coupler
body (anti-clockwise in the view shown in Figures 1 to
4). As the elongate member 56 pivots, the locking part
48 moves substantially linearly from the first position to
the second position. The actuator 24 is configured to
move the locking part 28 from the second to the first po-
sition by reversing the foregoing process.

[0069] Thefirstend of the elongate member 56 is slide-
ably mounted to the coupler body 12. Put another way,
the first end of the elongate member 56 can slide, i.e.
translate, relative to the coupler body 12 between a first,
i.e. rest, position (illustrated in Figures 1 to 3) and a sec-
ond position (illustrated in Figure 4). The first end of the
elongate member 56 is mounted on a guide rail 66, and
is slideable along the guide rail 66. The guide rail 66 is
mounted to the coupler body 12. The second pin 58 is
biased into the rest position via a second biasing arrange-
ment 68. In the illustrated embodiment, the second bias-
ing arrangement 68 includes a first spring 70a and a sec-
ond spring 70b, both received on the guide rail 66. The
second pin 58 is interposed between the two springs 70a,
70b. The springs 70a, 70b are arranged such that the
spring forces imparted by the springs 70a, 70b are sub-
stantially equal when the second pin 58 is in the rest
position.

[0070] With reference to Figures 3 and 4, the actuator
24 is configured to move the second locking member 22
from the locked position (illustrated in Figure 3) to the
unlocked position (illustrated in Figure 4) by moving the
locking part 48 from the second position (illustrated in
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Figure 3) to a third position (illustrated in Figure 4). The
actuator 24 is configured to move the locking part48 from
the second position to the third position by retracting the
second piston 30 relative to the actuator body 26. As the
second piston 30 retracts, the elongate member 56 is
prevented from pivoting relative to the connector body
12 further due to abutment between the locking part 48
and the constraining surface 64 of the connector body
12. As such, the elongate body 56 and the locking part
48 are both constrained to slide relative to the connector
body 12 via the second pin 58 and the guide rail 66 in a
direction towards the actuator body 26.

[0071] As the first end of the elongate member 56
slides from the first to the second position, the first spring
70a is compressed. As such, the actuator 24 must over-
come this spring force to move the locking part 48 from
the second position to the third position via the elongate
member 56. As the elongate body 56 slides towards the
second position (i.e. actuator body 26, the locking part
48 abuts against of the second locking member 22 (i.e.
against an engagement surface 72 of the second locking
member 22). In this way, the locking part 48 applies a
force to pivot the second locking member 22 from the
locked position to the unlocked position. The second
locking member 22 is in the unlocked position when the
locking part 48 reaches the third position.

[0072] To move the second locking member 22 from
the unlocked position to the locked position, the actuator
24 moves the locking part 48 from the third position to
the second position by reversing the foregoing process.
[0073] Toretain thelocking part48 in the third position,
the actuator 24 must overcome the spring force acting
on the second pin 58 via the first spring 70a. As such,
when the actuator 24 ceases to apply a force to the elon-
gate member 56 when the locking part 48 is in the third
position, for example due to loss of power to the actuator
24 or failure of the actuator 24, the second pin 58 will
return to the rest position, which will slide the elongate
member 56 away from the actuator body 26, to move the
locking part 48 to the second position. In such an event,
as the locking part 48 moves from the third position to
the second position, the locking part 48 will move away
from the engagement surface 72 of the second locking
member 22 until the locking part 48 applies no force to
the engagement surface 72, resulting in the second lock-
ing member 22 moving from the unlocked position to the
locked position.

[0074] In the following, operation of the quick coupler
10 will be described with reference to Figures 1 to 4.
[0075] In a default state of the quick coupler 10, the
first locking member 20 and the second locking member
22 are in the locked positions, as illustrated in Figure 1.
Moreover, the locking part 48 is in the first position. By
‘default state’, it is meant a state of the quick coupler 10
when the actuator 24 applies no forces to the first locking
member 20 and the second locking member 22.

[0076] To connect a working implement to the quick
coupler 10, or to disconnect a working implement from
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the quick coupler 10, the actuator 24 is configured to
perform the following steps.

[0077] Initially, the actuator 24 moves the first locking
member 20 from the locked position illustrated in Figure
1, to the unlocked position shown in Figure 2. This is
effected by retracting the first piston 28 relative to the
actuator body 26. During this movement, the locking part
48 remains in the first position such that the second lock-
ing member 22 is prevented from moving from the locked
position to the unlocked position.

[0078] Next, the actuator 24 moves the locking part 48
from the first position illustrated in Figures 1 and 2, to the
second position illustrated in Figure 3. As such, the sec-
ond locking member 22 is permitted or enabled to move
from the locked position to the unlocked position. Further
actuation of the actuator 24 moves the second locking
member 22 from the locked position, shown in Figures 1
to 3, to the unlocked position, shown in Figure 4. This
movement is effected by moving the locking part 48 from
the second position illustrated in Figure 3 to the third po-
sition shown in Figure 4.

[0079] When actuation of the actuator 24 is stopped,
the actuator 24 moves the locking part 48 from the third
position illustrated in Figure 4 to the second position il-
lustrated in Figure 3, to pivot the second locking member
22 from the unlocked position to the locked position. The
actuator 24 then moves the locking part 48 from the sec-
ond position illustrated in Figure 3 to the first position
illustrated in Figures 1 and 2, to prevent the second lock-
ing member 22 from moving from the locked position to
the unlocked position. Subsequently, the actuator 24
moves the first locking member 20 from the unlocked
position illustrated in Figures 2 to 4, to the locked position
illustrated in Figure 1.

[0080] With reference to Figure 5, a coupling device is
illustrated and is indicated generally at 100. The coupling
device 100 is connectable to a working arm of a working
machine (not shown) so as to connect a working imple-
ment (not shown) to the working machine. The coupling
device 100 is configured to tilt and rotate a working im-
plement attached thereto. Put another way, the coupling
device 100 is a tiltrotator 100.

[0081] The coupling device 100 includes a first coupler
body 102. The first coupler body 102 is integrally formed,
e.g. integrally cast, as a unitary component. It will be ap-
preciated that in alternative arrangements, the first cou-
pler body 102 may be fabricated, forged, or may be
formed from any suitable manufacturing method. The first
coupler body 102 is pivotally connectable to a working
arm so as to be pivotable about a pivot axis X. The pivot
axis X is a lateral axis or horizontal axis. Put another way,
the pivot axis X is a substantially transverse axis of the
working machine to which the coupling device 100 is
mounted. When the coupling device 100 is connected to
a working machine, the pivot axis X is substantially par-
allel to a rotational axis between the working arm and the
body of the working machine.

[0082] The first coupler body 102 includes an arm
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mounting arrangement 148 for pivotally mounting the first
coupler body 102 to a working arm of a working machine.
The arm mounting arrangement 148 includes first and
second arm mounts. The first and second arm mounts
are provided in the form of two pairs of opposing pivot
pin holes configured to receive first and second pivot pins
150, 152, respectively, therethrough to mount the cou-
pling device 100 to a working arm.

[0083] The first pivot pin 150 pivotally mounts the cou-
pling device 100 to the working arm. The first pivot pin
150 extends along the pivot axis X. In the embodiment,
the second pivot pin 152 mounts a linkage arm connected
to an actuator configured to pivot the coupling device 100
about the pivot axis X. In some alternative arrangements,
however, the coupling device 100 may not be pivotally
mounted to the working arm, and the arm mounting ar-
rangement 148 may fixedly mount the coupling device
100 to the working arm.

[0084] The couplingdevice 100includes asecond cou-
pler body 104. The second coupler body 104 is integrally
formed, e.g. integrally cast, as a unitary component. It
will be appreciated that in alternative arrangements, the
second coupler body 104 may be fabricated, forged, or
may be formed from any suitable manufacturing method.
The second coupler body 104 is pivotally mounted to the
first coupler body 102. The second coupler body 104 is
pivotable relative to first coupler body 102 about a first
axis Y. Pivotally mounting the second coupler body 104
to the first coupler body 102 enables the second coupler
body 104 to tilt about the first axis Y. Put another way,
the first axis Y is a tilt axis.

[0085] The first axis Y is arranged at an angle (i.e. a
non-zero angle) relative to the pivot axis X. In the illus-
trated arrangement, the first axis Y is substantially per-
pendicular to the pivot axis X. The first axis Y is a sub-
stantially fore-aft axis. The first coupler body 102 and the
second coupler body 104 are pivotally connected by two
spaced apart tilt pins 106 extending along the first axis Y.
[0086] The couplingdevice 100 includes the quick cou-
pler 10, which is rotatably mounted to the second coupler
body 104 via the slew connector 13. The quick coupler
10isrotatable relative to second coupling body 104 about
a second axis Z. The second axis Z is arranged at an
angle (i.e. a non-zero angle) relative to the first axis Y
and to the pivot axis X. In the arrangement shown, the
second axis Z is arranged substantially perpendicular to
the firstaxis Y and substantially perpendicular to the pivot
axis X. The second axis Z is a substantially upright axis.
Put another way, the second axis Z is a vertical axis.
[0087] The quick coupler 10 is rotatably mounted to
the second coupler body 104 via a slewing arrangement.
In the embodiment, the slewing arrangement comprises
a worm gear (not shown). The coupling device 100 in-
cludes a device drive arrangement 120 configured to ro-
tate the quick coupler 10 relative to the second coupler
body 104. Putanother way, the device drive arrangement
120 drives the slewing arrangement. The device drive
arrangement 120 is interposed between the first and sec-

10

15

20

25

30

35

40

45

50

55

ond tilt pins 106. The device drive arrangement 120 is
provided in the form of a hydraulic motor 120 configured
to drive the slewing arrangement. The hydraulic motor
120 is mounted to the second coupler body 104. First
and second actuators 124 are positioned on an opposing
side of the second coupler body 104 to the hydraulic mo-
tor 120. Put another way, the first and second actuators
124 are positioned at the first end of the coupling device
100 and the drive arrangement 120 is positioned at the
second end of the coupling device 100.

[0088] The coupling device 100 includes a hydraulic
manifold 126. The hydraulic manifold 126 directs the flow
of hydraulic fluid within the coupling device 100. The hy-
draulic manifold 126 selectively provides hydraulic fluid
to the drive arrangement 120 to drive the slewing ar-
rangement. Put another way, the hydraulic manifold 126
selectively provides hydraulic fluid to the drive arrange-
ment 120 to rotate the quick coupler 10 relative to the
second coupler body 104.

[0089] The first and second spaced apart actuators
124 are configured to tilt the second coupler body 104
relative to the first coupler body 102 about the first axis
Y. The coupling device 100 includes a first end and a
second end, and the first and second actuators 124 are
arranged on the first end. When the coupling device 100
is mounted to a working arm of a working machine, the
first end is arranged distal to the working arm and the
second end is arranged proximate to the working arm.
Put another way, when the coupling device 100 is mount-
ed to a working arm of a working machine, the first end
is a front end of the coupling device 100.

[0090] Thefirstand second actuators 124 are arranged
side-by-side on the coupling device 100. Put another
way, the first and second actuators 124 are arranged
adjacent to each other on the coupling device 100. The
second coupler body 104 defines a width in a direction
perpendicular to an axis extending between the first and
second ends. The first and second actuators 124 are
arranged to be narrower than the width of the second
coupling body 104.

[0091] Thefirstand second actuators 124 are arranged
so as to be substantially parallel to each other. Put an-
other way, each of the first and second actuators 124
define an elongate axis, and the two elongate axes are
substantially parallel. In alternative arrangements, the
first and second actuators 124 may be arranged at an
angle relative to each other.

[0092] Thefirstand second actuators 124 are arranged
so as to be equally spaced apart from a central axis of
the coupling device 100. In the embodiment, the first and
second actuators 124 are arranged on a side of the cou-
pling device 100 that is remote from the working arm, in
use. The firstand second actuators 124 are pivotally con-
nected to the second coupler body 104 at first 128 and
second 130 connection points, respectively. The firstand
second connection points 128, 130 are equally spaced
apart from the first axis Y. In the embodiment, the first
and second connection points 128, 130 and the first axis
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Y are arranged so as to define a substantially equilateral
triangle.

[0093] The second coupler body 104 includes a pro-
jection 134 defining third 136 and fourth 138 recesses
on opposing sides thereof. The projection 134 is posi-
tioned on a side of coupling device 100 remote from a
working arm of a working machine, when the coupling
device 100 is mounted to a working arm. The projection
134 extends in a direction away from a working arm of a
working machine, when the coupling device 100 is
mounted to a working arm. The recesses 136, 138 define
the first and second connection points 128, 130. The re-
cesses 136, 138 each include a pair of opposing aper-
tures configured to receive a pin (not shown) therein so
as to pivotally mount the first and second actuators 124
to the second coupler body 104. The pins define the first
and second connection points 128, 130.

[0094] The first pivot pin 150 is received in the pair of
spaced apart apertures of the first arm mount. The first
pivot pin 150 (i.e. the first arm mount) is positioned on
an opposing side of coupling device 100 to the first and
second actuators 124. The second pivot pin 152 is re-
ceived in the pair of spaced apart apertures of the second
arm mount. The spaced apart apertures of the second
arm mount define an axis extending therebetween that
intersects the second axis Z. Putanother way, the second
pivot pin 152 extends along an axis that intersects the
second axis Z.

[0095] Referringto Figure 6, there is illustrated a work-
ing machine 200. In the present embodiment, the working
machine 200 may be considered to be an excavator. The
working machine 200 could be any type of working ma-
chine such as an excavator having any operating weight,
aloader, a telehandler etc. Such working machines may
be denoted as off-highway vehicles.

[0096] The ground engaging propulsion structure in-
cludes afirst, or front, axle A1 and a second, or rear, axle
A2, each axle being coupled to a pair of wheels 262, 264.
In other embodiments, the ground engaging propulsion
structure may include a pair of endless tracks. One or
both of the axles A1, A2 may be coupled to a drive ar-
rangement (not shown) configured to drive movement of
the ground engaging propulsion structure (i.e. the axles
A1, A2). The drive arrangement causes movement of the
working machine 200 over a ground surface. The drive
arrangement includes a primer mover and a transmis-
sion. The prime mover may be an internal combustion
engine, an electric motor, or may be a hybrid comprising
both an internal combustion engine, an electric motor.
[0097] The working machine 200 has a body 266 sup-
ported on the ground engaging propulsion arrangement.
The body 266 of the working machine 200 includes an
undercarriage 268 supported on the ground engaging
propulsion arrangement. A superstructure 270 is con-
nected to the undercarriage 268. The superstructure 270
is connected to the undercarriage 268 by a mounting
arrangement 272.

[0098] In the arrangement shown, the mounting ar-
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rangement 272 is a slewing mechanism in the form of a
slewing ring. The mounting arrangement 272 permits un-
restricted rotation of the superstructure 270 relative to
the undercarriage 268 in this embodiment. In alternative
arrangements it will be appreciated that the superstruc-
ture 270 may not be able to rotate relative to the under-
carriage 268.

[0099] A cab 274 from which an operator can operate
the working machine 200 is mounted to the superstruc-
ture 270. The cab 274 includes an operator seat (not
shown). It will be appreciated thatin some arrangements,
the working machine 200 may not include a cab 274 and
the operator seat may be directly mounted on the body
266 of the working machine 200.

[0100] The working machine 200 includes a working
arm 276. The working arm 276 is connected to the body
266 and is provided for performing working operations.
The working arm 276 is connected to the body 266. In
the arrangement shown, the working arm 276 is connect-
ed to the superstructure 270. The working machine 260
includes a counterweight 278 having a mass for coun-
terbalancing the working arm 276. The counterweight
278 is provided on the superstructure 270. In alternative
arrangements, it will be appreciated that the counter-
weight may be omitted.

[0101] Thecoupling device 100 is mounted to the work-
ing arm 276. The working arm 276 connects to the arm
mounting arrangement 148 of the coupling device 100.
The first pivot pin 150 pivotally mounts the coupling de-
vice 100 to the working arm 276. The second pivot pin
152 mounts a linkage arm 280 connected to an actuator
282 configured to pivot the coupling device 100 about
the pivot axis X.

[0102] In alternative embodiments (not shown), the
quick coupler 10 may be connected directly to the working
arm 276 of the working machine 200. Alternatively, the
quick coupler 10 may be connected to the working arm
276 via an alternative coupling device.

[0103] Although the teachings have been described
above with reference to one or more preferred embodi-
ments, it will be appreciated that various changes or mod-
ifications may be made without departing from the scope
as defined in the appended claims.

Claims

1. A quick coupler for connecting a working implement
to a working arm of a working machine, the quick
coupler comprising:

a coupler body comprising first and second re-
cesses configured and arranged for receiving
first and second attachment pins of a working
implement therein, respectively;

alocking arrangement comprising first and sec-
ond locking members moveable between locked
and unlocked positions for locking first and sec-
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ond attachment pins in the first and second re-
cesses, respectively;

an actuator configured to move the first and sec-
ond locking members between the locked and
unlocked positions; and

afirst biasing arrangement configured such that
atleast one of the first and second locking mem-
bers is biased into the locked position,
wherein the actuator is configured to overcome
the biasing arrangement to move the firstand/or
second locking member from the locked position
to the unlocked position.

The quick coupler of claim 1, wherein the first biasing
arrangement comprises a biasing element, e.g. are-
silient element such as a spring, configured to bias
the first locking member into the locked position.

The quick coupler of claim 1 or claim 2, wherein the
locking arrangement comprises a first condition in
which movement of the second locking member from
the locked position to the unlocked position is pre-
vented and a second condition in which movement
of the second locking member from the locked posi-
tion to the unlocked position is permitted.

The quick coupler of claim 3, wherein the locking
arrangement comprises a locking part moveable be-
tween a first position, in which movement of the sec-
ond locking member from the locked to the unlocked
positionis prevented, and a second position, in which
movement of the second locking member from the
locked position to the unlocked position is permitted.

The quick coupler of claim 4, wherein the locking
arrangement comprises an elongate member pivot-
ally attached to the coupler body at a first end thereof,
and connected to the locking part at a second, distal,
end of the elongate member such that pivoting of the
elongate member about the first end moves the lock-
ing part between the first and second positions.

The quick coupler of claim 5, wherein the first end
ofthe elongate body is slideably and pivotally mount-
ed to the coupler body.

The quick coupler of claim 6, wherein the first end
of the elongate body is mounted to the coupler body
via a second biasing arrangement.

The quick coupler of any preceding claim, wherein
the actuator is configured to effect substantially lin-
ear movement of the first locking member relative to
the coupler body between the locked and unlocked
positions.

The quick coupler of any preceding claim, compris-
ing an indicator arrangement configured to indicate
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10

10.

1.

12.

13.

14.

15.

when at least one of the first and second locking
members is in the unlocked position.

The quick coupler of any preceding claim, configured
such that, during movement of the first locking mem-
ber from the locked position to the unlocked position,
the second locking member is prevented from mov-
ing from the locked to the unlocked position.

The quick coupler of claim 10, wherein the locking
arrangement comprises a locking part moveable be-
tween a first position, in which the locking part pre-
vents the second locking member moving from the
locked to the unlocked position and a second posi-
tion, in which movement of the second locking mem-
ber from the locked position to the unlocked position
is permitted, and wherein during movement of the
first locking member from the locked position to the
unlocked position, the locking part is in the first po-
sition.

The quick coupler of any preceding claim, wherein
the actuator comprises first and second ends there-
of, and wherein said first and second ends are move-
able within the coupler body, optionally wherein the
first end is directly attached to the first locking mem-
ber and the second end is indirectly connected to
the second locking member.

The quick coupler of any preceding claim, wherein
the coupler body comprises a slew connector for ro-
tatably mounting the quick coupler to a body of a
coupling device, e.g. a tiltrotator.

A coupling device, optionally a tiltrotator, for coupling
a working implement to a working arm of a working
machine, the coupling device comprising:

afirst coupler body comprising an arm mounting
arrangement configured to be connectable to a
working arm of a working machine;

a second coupler body pivotally mounted to the
first coupler body so as to be capable of tilting
about a first axis; and

aquick coupleraccording to any preceding claim
rotatably mounted to the second coupler body.

A working machine comprising:

a body;

aground engaging propulsion structure support-
ing the body; and

a working arm mounted to the body,

wherein a quick coupler of any one of claims 1
to 13, oracoupling device of claim 14 is mounted
to a distal end of the working arm.
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